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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains informa- 

tion that can be applied in managing farms 
and woodlands; in selecting sites for roads, 
ponds, buildings, and other structures; and in 
judging the suitability of tracts of land for 
farming, industry, and recreation. 


Locating Soils 


All the soils of Lapeer County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. АП 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room ; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units" can be used 
to find information. This guide lists all the soils 
of the county in alphabetical order by map 
symbol and gives the capability classification 
and woodland suitability classification of each. 
It also shows the page where each soil is 
described and the page where the capability 
unit and the woodland suitability group are 
described. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 


soils that have the same degree of limitation or 
suitability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units and woodland 
suitability groups. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife habitat 
in the section “Wildlife.” 

Community planners and others can find, in 
the section “Soil Properties that Affect Com- 
munity Development,” information significant 
in the choice of sites for building, for recrea- 
tion, and for other uses related to community 
development. 

Engineers and builders can find, under the 
heading “Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil proper- 
ties, and interpretations of these soil properties 
as they affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils.” 

Newcomers to the county may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described, 
and in the general information about the 
county given at the beginning and end of the 
publication. 


Cover picture 


Typical area in the Lapeer-Miami-Celina soil association 
(association 9). Cropland is predominant, but small woodlots 
are common. 
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APEER COUNTY is in the southeastern part of 
Michigan [fz 1), in what is commonly called the 
Thumb Area of the State. The county is located within 50 
miles of the metropolitan areas of Detroit, Flint, and Sagi- 
naw. The city of Lapeer is the county seat and the main 
commercial center for the county. The total area of Lapeer 
County is 421,760 acres, or about 659 square miles. In 
1960, nearly 42,000 people lived in the county. The climate 
is favorable for the growth of most crops of the area, and 
farming, mainly dairy farming, is still the principal in- 
dustry. Small industries are located throughout the 
county. Many residents of the county are employed out- 
side the county by the automobile industry. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Lapeer County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. As they 
traveled over the county, they observed the steepness, 
length, and shape of slopes, the size and speed of streams, 
the kinds of native plants or crops, the kinds of rock, and 
many facts about the soils. They dug many holes to ex- 
pose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface 
down into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soi? series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar 
in thickness, arrangement, and other important charac- 
teristics. Each soil series is named for a town or other 
geographie feature near the place where a soil of that 
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Figure 1.—Location of Lapeer County in Michigan. 


series was first observed and mapped. Abscota and Boyer, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are 
essentially alike in those characteristics that affect their 
behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
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differences, a soil series is divided into phases. The name 
of а soil phase indicates a feature that affects manage- 
ment. For example, Boyer loamy sand, 0 to 2 percent 
slopes, is one of several phases within the Boyer series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this publication 
was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different. phases within one series. One such 
kind of mapping unit, the soil complex, is shown on the 
soil map of Lapeer County. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately at the scale used for the soil map. 
Each area of a complex contains some of each of the two 
or more dominant soils, and the pattern and relative pro- 
portions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant soils, 
joined by a hyphen. Fabius-Wasepi sandy loams, 0 to 9 
percent slopes, is an example. 

In most areas surveyed there are places where the soil 
materialis so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Gullied land, sandy, is a land type in Lapeer 
County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way as to be readily useful to differ- 
ent groups of users, among them farmers, managers of 
woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farm- 
ers, agronomists, engineers, and others, then adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved reflect 


up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Lapeer County. A soil 
association is a landscape that has a distinctive, propor- 
tional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations 18 useful to people who 
want a general idea of the soils in a county, or who want 
to compare different parts of a county, or who want to 
know the location of large tracts that are suitable for a 
certain kind of farming or other land use. Such a map is 
not suitable for planning management of a farm or field, 
because, ordinarily, the soils within any given association 
differ in slope, depth, stoniness, drainage, and other char- 
acteristics that affect management. 

The 12 soil associations in Lapeer County are discussed 
in the following pages. More detailed information about 


the soils is given in the section “Descriptions of the 
"eed » 
Soils. 


1. Roselms-Paulding association 


Level to undulating, somewhat poorly drained to very 
poorly drained soils that have a clay subsoil; on lake 
plains 


This association is in the northern part of the county, 
in the vicinity of Silverwood. It covers about 3 percent 
of the county. 

The Roselms and Paulding soils are dominant. The 
Roselms soils make up about 25 percent of the acreage, 
and the Paulding soils 20 percent. Minor soils, mainly 
Willette, Munuscong, and Belding, clay subsoil variant, 
make up 55 percent. 

The Roselms soils are on the slightly higher parts of 
the undulating landscape, and the Paulding soils ате in 
e swales and in broader, slightly depressed IU 
12) .| The soils of both these series are excessively wet, but 
пе Roselms soils have better surface drainage and in- 
ternal drainage than the Paulding soils. The Willette and 
Munuscong soils occur in depressions scattered through- 
out the association, and the Belding soils occupy scattered 
positions at the slightly higher elevations. 

Most of this association is farmed, in spite of severe 
limitations. The soils are clayey, have poor tilth, are 
excessively wet, and are difficult to drain artificially. 
They dry out slowly in spring and after rain in other 
seasons. Planting and harvesting are difficult because 
farm machinery is likely to bog down. The water table 
is at or near the surface unless lowered by artificial drain- 
age. Generally there is no erosion hazard. 

The limitations for recreational and residential uses 
are severe. The high water table and the clayey texture 
of the soils hinder the construction of houses and streets 
and the installation of utilities. Highways heave and 
crack as a result of volume changes that take place as the 
moisture content changes. 
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Figure 2.—Typical area in the Roselms-Paulding association. Dar elo Paulding soils in the low areas, and Roselms soils in the 
higher areas. 


2. Carlisle-Lupton-Tawas association 


Level, very poorly drained, peat and muck soils; on 
plains and. in. depressions 


This association is in the eastern part of the county. 
The largest area extends from Almont to North Branch 
and is a quarter of a mile to a mile and a half wide. The 
total area of this association is about 3 percent of the 
county. 

The Carlisle, Lupton, and Tawas soils are dominant. 
The Carlisle soils make up about 55 percent of the acre- 
age, the Lupton soils 20 percent, the Tawas soils 15 per- 
cent, and minor soils, mainly Edwards, Spalding, and 
Greenwood, about 10 percent. 

In the Carlisle and Lupton soils, organic material ex- 
tends to a depth of 42 inches or more; in the Tawas soils, 
organic material extends to a depth of 12 to 42 inches 
and is underlain with sand. The Edwards soils consist of 
12 to 42 inches of muck over marl. The Spalding and 
Greenwood soils, which are near the St. Clair County 
line, consist of 42 inches or more of acid peat. 

Large areas of this association have been cleared and 
drained and are now cultivated intensively for vegetables 
and lawn sod. The major limitations are a high water 
table, low fertility, and hazards of frost, soil blowing, 
and fire. Controlled artificial drainage is needed to make 
intensive cropping practical. Specialized fertilization 
programs are necessary because of micronutrient defi- 


ciencies. Soil blowing and fire can cause serious losses. 
Buffer strips, windbreaks, irrigation, and compaction of 
the surface are among the means used to control erosion 
(бо. 3). 

The limitations for residential and recreational uses 
are very severe. The high water table and the instability 
of the organic soil material hinder the construction of 
houses and streets and the installation of utilities. 


3. Chelsea-Sloan-Cohoctah association 


Level to undulating, well-drained soils that have a sand 
and loamy sand subsoil, on outwash plains; and level, 
poorly drained soils that have a silt loam to fine sandy 
loam subsoil, on flood plains 


This association is in the northwestern part of the 
county. It consists of flood plains and outwash plains on 
either side of the Flint River. The flood plains are an 
eighth of a mile to three quarters of a mile wide. The 
river has cut into the sandy outwash plains to a depth of 
20 to 30 feet and left a series of steep escarpments along 
the outer edges of the flood plains. The total area of this 
association is about 3 percent of the county. 

The Chelsea, Sloan, and Cohoctah soils are dominant. 
The Chelsea soils make up about 50 percent of the acre- 
age, the Sloan soils 20 percent, the Cohoctah soils 10 
percent, and minor soils, mainly Oshtemo, Granby, 
Glendora, and Tawas, the remaining 20 percent. 
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Figure 3.—Typical area in the Carlisle-Lupton-Tawas association. Windbreaks for control of erosion and open ditches for drainage 
are typical of this association. 


'The sandy, well-drained Chelsea soils are on the out- 
wash plains; the poorly drained Sloan and Cohoctah 
soils are on the flood plains, which are characterized by 
numerous depressions and abandoned river channels. Of 
the minor soils, the well-drained Oshtemo soils are on the 
outwash plains, the poorly drained Granby soils are in 
depressions on the outwash plains, and the poorly drained 
Glendora soils and the very poorly drained Tawas soils 
are on the flood plains. 

Most of the acreage of the Chelsea soils has been 
farmed in the past, and some still is. Fence rows made of 
old pine stumps are evidence that these terraces were 
once covered with pine. Many areas have been refor- 
ested, and some areas are idle. Low available water 
capacity and low fertility are the major limitations for 
farming. 

The Sloan and Cohoctah soils are mainly in woods. 
Excessive wetness, flooding in spring and after rain in 
other seasons, and dissection by meandering streams limit 
the use of these soils for crops. Some areas are used for 
recreation, and some are idle. 

The limitations of the Chelsea soils for residential and 
recreational uses are no more than slight. These sandy 
soils make good foundations for houses, streets, and high- 
ways. For the Sloan and Cohoctah soils, periodic flooding 
constitutes a severe limitation. 


4. Capac-Belding-Brookston association 


Level to gently sloping, somewhat poorly drained. and 
poorly drained soils that have a sandy loam to clay loam 
subsoil; on till plains 


Most of this association is in the northeastern part of 
the county. Although the relief is mainly level to gently 
sloping, there are steeper slopes next to the major drain- 
ageways. The total area is about 11 percent of the county. 

The Capac, Belding, and Brookston soils are dominant. 
The Capac soils make up about 40 percent of the acreage, 
the Belding soils 20 percent, and the Brookston soils 15 
percent. Minor soils, mainly well-drained Marlette and 
Menominee soils but including poorly drained Brecken- 
ridge and very poorly drained Lupton soils, make up the 
remaining 25 percent, 

The Belding soils are at slightly higher elevations than 
the Capac soils. The Brookston soils are in drainageways 
and other slightly depressed locations. 

The soils in this association are well suited to crops, 
and most of the acreage is intensively farmed. Poor 
drainage is the main limitation; the Brookston soils are 
the most seriously limited. Water ponds in low places and 
hinders farming operations in spring and after rain in 
other seasons. Some areas lack outlets that can be used 
for artificial drainage. In low areas, early frost is a haz- 
ard to crops. 
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Most areas of this association have severe limitations 
for residential and recreational uses. A high water table 
and poor surface drainage make it difficult to build houses 
and streets and to install utilities. Frost heave is a hazard 
to highways. 


5. Capac-Blount-Kibbie association 


Level to gently sloping, somewhat poorly drained. soils 
that have a dominantly clay loam to silt loam subsoil; on 
tilt plains, outwash plains, and lake plains 


The larger part of this association is in the northwest- 
ern part of the county, north of the Flint River. A 
smaller area is located in the northeastern part. Though 
the relief is mainly Jevel to gently sloping, there are 
steeper slopes next to the major drainageways and several 
smal] hilly areas next to the Tuscola County line. The 
total area is about 8 percent of the county. 

The Capac, Blount, and Kibbie soils are dominant. The 
Capac soils make up about 30 percent of the acreage, the 
Blount soils 25 percent, the Kibbie soils 15 percent, and 
minor soils, mainly Pewamo and Brookston, the remain- 
ing 30 percent. 

The Capac soils are at slightly higher elevations than 
the Blount soils and have a more undulating relief. The 
Kibbie soils are level. 

The soils of this association are well suited to_crops 
and most of the acreage is intensively farmed 
Small woodlots are scattered throughout the association. 
Excessive wetness and poor tilth are the main limitations 
for farming. Many areas have been drained artificially, 
but some areas have inadequate outlets and some have no 
outlets. 

The limitations for residential and recreational uses 
are generally severe. Excessive wetness and slow runoff 
make it difficult to build houses and streets and to install 
utilities. 

6. Conover-Blount-Brookston association 

Level to gently sloping, somewhat poorly drained and 
poorly drained soils that have a dominantly clay loam 
subsoil; on till plains 

This association is in the southeastern quarter of the 
county. The landscape is one of gently undulating slopes 
broken by broad, shallow drainageways and depressions. 
The total area is about 9 percent of the county. 

The Conover, Blount, and Brookston soils are domi- 
nant. The Conover soils make up about 55 percent of the 
acreage, the Blount soils 15 percent, the Brookston soils 
10 percent, and minor soils, mainly Kibbie, Locke, Nap- 
panee, and Hoytville, the remaining 20 percent. 

The Brookston soils are in the drainageways and de- 
pressions, and the Conover and Blount soils are at the 
slightly higher elevations. Small areas of the Kibbie and 
Locke soils occur throughout the association. Scattered 
areas of the Nappanee and Hoytville soils, totaling sev- 
eral thousand acres, oceur north of the Belle River, near 
Imlay City. 

The soils of this association are well suited to crops, 
and most of the acreage is farmed. Excessive wetness is 
the main limitation. Many areas have been drained arti- 
ficially, but some areas have inadequate outlets and some 


have no outlets. Some of the areas not drained are still 
in woods. Early frost is a hazard to crops in low spots. 
The limitations for residential and recreational uses 
are severe, Excessive wetness and slow runoff make it 
diffieult to build houses and streets and to install utilities. 
Frost heave and wetness cause highways to break up. 


7. Fabius-Wasepi-Mussey-Gilford association 


Level to gently sloping, somewhat poorly drained and 
poorly drained soils that have a sandy loam to gravelly 
clay loam subsoil; on outwash plains and lake plains 


This association occurs along Cedar Creek and just east 
of the city of Lapeer. It also oceurs along Peters Drain, 
Weaver Drain, and Columbus Drain, all of which are 
among the streams that form the headwaters of the Cass 
River. The level to gently undulating landscape is broken 
with a few large depressions. The total area is about 2 
percent of the county. 

he Fabius, Wasepi, Mussey, and Gilford soils are 
dominant. The Fabius and Wasepi soils, which are closely 
intermingled, together make up about 50 percent of the 
acreage, and the Mussey and Gilford soils, also closely 
intermingled, together make up 25 percent. Minor areas 
of the Tawas, Carlisle, Del Rey, Kibbie, Boyer, and Osh- 
temo soils make up the remaining 25 percent. 

The Fabius and Wasepi soils formed in water-deposited 
loamy sand and sandy loam underlain with sand and 
gravel. The Mussey and Gilford soils are on the lower 
parts of the landscape. The minor soils are scattered. 
Depressions near Cedar Creek are occupied by the Tawas 
and Carlisle soils. On the lake plain around the city of 
Lapeer are large areas of the somewhat poorly drained 
Del Rey and Kibbie soils; these soils formed in lacus- 
trine silt, fine sand, and silty clay loam and are finer 
textured than the dominant soils of the association. The 
well-drained Boyer and Oshtemo soils are on the highest 
parts of the landscape. 

Although the soils are excessively wet and low in fer- 
tility, most of this association is farmed. Many areas are 
drained artificially, but some, including most of the areas 
of the Tawas and Carlisle soils, have inadequate outlets 
or no outlets. Fairly extensive areas of poorly drained 
soils that have not been drained artificially are in woods. 

For the major part of this association, a high water 
table constitutes a severe limitation for residential and 
recreational uses. The minor Boyer and Oshtemo soils 
have no more than slight limitations for such uses. 

Gravel and sand suitable for commercial use can be 
obtained from soils in this association. Gravel pits are 
common. 


8. McBride-Marlette association 
Gently sloping to strongly sloping, well drained and 
moderately well drained. soils that have a sandy loam to 
clay loam subsoil; on till plains and moraines 
This association is in the north-central part of the 
county, between Mill Creek and the sand plains along 
the Flint River. The landscape includes small hilly areas 
and steeper slopes next to major drainageways. The total 
area of this association is about 10 percent of the county. 
The McBride and Marlette soils are dominant. The 
McBride soils make up about 35 percent of the acreage, 
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Figure 4.—Typical area in the Capac-Blount-Kibbie association. Most of this association is intensively farmed. 


and the Marlette soils 35 percent. The minor soils that 
make up the remaining 30 percent are mainly of the 
Menominee, Belding, Locke, and Capac series but include 
also poorly drained Barry soils and very poorly drained 
Carlisle soils in depressions. 

The McBride soils formed in sandy loam, and the 
Marlette soils in loam, The Marlette soils are concen- 
trated east of the Bottom Creek outwash plain. 

Most of this association is farmed. The erosion hazard 
is the main limitation for farming. Most farms include 
some soils that are too strongly sloping to be used for 
cultivated crops, and slope limits the use of farm machin- 
ery in many areas. Also, some of the minor soils are too 
wet to be suitable for crops. Many farms have small 
woodlots. 

The limitations for residential and recreational uses 
are slight to severe, depending on the slope. The soil 
material makes good foundations for houses, streets, and 
highways, but construction on the strongly sloping soils 
is difficult. 


9. Lapeer-Miami-Celina association 


Gently sloping to strongly sloping, well drained and 
moderately well drained soils that have a dominantly 
loam to clay loam subsoil; on till plains and moraines 


This association is in the southern half of the county. 
It extends from Almont northward past Imlay City and 


northwestward through Lapeer to Columbiaville. The 
landscape includes small hilly areas and steeper dom 
next to the major drainageways. The total area of this 
association is about 20 percent of the county. 

'The Lapeer, Miami, and Celina soils are dominant. The 
Lapeer soils make up about 20 percent of the acreage, 
the Miami soils 15 percent, and the Celina soils 15 per- 
cent. The minor soils that make up the remaining 50 
percent are mainly of the Sisson, Tuscola, and Locke 
series but include poorly drained Colwood and Sebewa 
soils in small depressions. 

The Lapeer soils formed in sandy loam, and the Miami 
and Celina soils in loam. 

The soils in this association are fairly well suited to 
crops. Most of the acreage is cultivated, but woodlots of 
less than 40 acres are common. The erosion hazard is the 
main limitation for farming. Most farms include soils 
that are too strongly sloping to be used for cultivated 
crops, and slope limits the use of farm machinery in 
many areas. Some of the minor soils are too wet to be 
suitable for crops. 

The limitations for residential and recreational uses 
are slight to severe, depending on the slope. The soil 
material makes good foundations for houses, streets, and 
highways, but construction on the strongly sloping soils 
is difficult. Northwest of Lapeer are numerous small 
lakes, which give the area potential for recreational uses. 
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Figure 5.—Typical area іп the Miami-Celina-Morley association. Because of the slope, erosion is prevalent. 


10. Miami-Celina-Morley association 


Gently sloping to strongly sloping, well drained and 
moderately well drained. soils that have a clay loam and 
clay subsoil; on till plains and moraines 


This association is in the southwestern corner of the 
county. The landscape, predominantly one of rounded 
landforms, includes small hilly areas, small depressions, 
and lakes. The total area of the association is about 9 
percent of the county. 

The Miami, Celina, and Morley soils are dominant. The 
Miami soils make up about 25 percent of the acreage, the 
Celina soils 20 percent, and the Morley soils 20 percent. 
The remaining 35 percent consists mainly of Blount soils, 
poorly drained Pewamo soils, and very poorly drained 
Houghton soils. The Pewamo and Houghton soils are in 
depressions. 

The Miami, Celina, and Morley soils formed in loam, 
clay loam, and silty clay loam. 

The hazard of erosion is the main limitation for farm- 
ing In many parts of the association, the slopes 
are too short and too irregular for contour farming, 
which would help to control erosion. Many of the 
strongly sloping areas that were cropped in the past are 
now idle, or are used for pasture or hay, or have been 
reforested. Woodlots less than 40 acres in size occur 
locally. 

The limitations for residential and recreational uses 
are slight to severe, depending on the slope. The soils are 
fair to good as foundation material for houses, streets, 
and highways, but construction on the strongly sloping 
soils is difficult. 

412-409--71---2 


11. Boyer-Montcalm-McBride association 
Gently sloping to very steep, dominantly well-drained 
soils that have a loamy sand to sandy clay loam subsoil; 
on outwash plains, till plains, and moraines 


This association occupies several areas in the northern 
half of the county. The gently sloping to very steep land- 
scape Kg, 0 r lakes and small depressions. The 
total area 1s about 12 percent of the county. 

The Boyer, Montcalm, and McBride soils are domi- 
nant. The Boyer soils make up about 35 percent of the 
acreage, the Montcalm soils 15 percent, and the McBride 
soils 15 percent. The minor soils that make up the re- 
maining 35 percent are mainly of the Wasepi and Ubly 
series but include poorly drained Gilford and very poorly 
drained Tawas soils. 

The Boyer soils are underlain with sand and gravel. 
The Montcalm soils consist of loamy sand and sand, and 
the McBride soils of sandy loam and loam. The minor 
Wasepi soils are somewhat poorly drained, and the Ubly 
soils are well drained to moderately well drained. 

The larger part of this association has severe limita- 
tions for farming. Many areas are too steep, too droughty, 
or too wet to be suitable for crops. The short, irregular 
slopes make it difficult to build terraces or to farm on the 
contour. Large acreages are in woods. Generally, only the 
least sloping areas are used for crops. Livestock and 
forage crops are the principal farm products. Other areas 
that were once used for crops are now reforesting 
naturally. 

The limitations for residential and recreational uses 
are slight to severe, depending on the slope. The Boyer 
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Figure 6.—Typical area in the Boyer-Montcalm-McBride association. Deansville Moraine in the background. 


soils are good foundation material for houses, streets, and 
highways, but construetion is diffieult where the slopes 
are steep. 

The Boyer soils are sources of sand and gravel. 


12. Boyer-Miami-Lapeer association 


Gently sloping to very steep, well-drained soils that have 
а sandy loam to clay loam subsoil; on outwash plains, till 
plains, and moraines 


This association is in the southern part of the county. 
The hilly landscape includes lakes and small depressions. 
The total area of the association is about 10 percent of 
the county. 

The Boyer, Miami, and Lapeer soils are dominant. The 
Boyer soils make up about 25 percent of the acreage, the 
Miami soils 20 percent, and the Lapeer soils 15 percent. 
The minor soils that make up the remaining 40 percent 
are mainly of the Spinks series but include poorly 
drained Brookston and Gilford soils and the very poorly 
drained Carlisle soils in depressions. 

The Boyer, Miami, and Lapeer soils all formed in 
glacial material. The Boyer soils are underlain with sand 
and gravel, the Miami soils with loam, and the Lapeer 
soils with sandy loam, 

Large acreages in this association were once used for 
crops but are now idle, or are used for pasture or hay, or 
are reforesting naturally. Many areas are in woods. Culti- 


vated crops are grown only on the least sloping parts. 
Livestock and forage crops are the principal farm prod- 
ucts. The Boyer soils are droughty, and all the major 
soils are limited by an erosion hazard. 

The limitations for residential and recreational uses 
are slight to severe, depending on the slope. The Boyer 
soils are good foundation material for houses, streets, and 
highways, but construction on the steep soils is difficult. 

The Boyer soils are sources of sand and gravel. 


Descriptions of the Soils 


In this section the soil series and mapping units of 
Lapeer County are described. The acreage and the pro- 
portionate extent of each mapping unit are given in 
table 1. 

The procedure is to describe first a soil series and then 
the mapping units in that series. Thus, to get full infor- 
mation on any given mapping unit, one needs to read the 
deseription of the series as well as the description of the 
mapping unit. 

Zach series description includes two descriptions of the 
same typical profile of a soil of the series. The first is a 
brief description, in paragraph form, which many readers 
will find gives as much information as they need. The 
second is a longer, more detailed description that soil 
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scientists, engineers, and others can use as a basis for 
technical interpretations. 

As explained in the section “How This Survey Was 
Made,” some mapping units are miscellaneous land types 
rather than soils of any given series. The Gullied land 
units are examples. Such mapping units are described in 
this section, along with the soll series and the soil units. 

In parentheses following the name of each mapping 
unit is a symbol made up of capital and small letters and, 
in some cases, a figure. This symbol identifies the map- 
ping unit on the detailed soil map, which is at the back 
of this publieation. In parentheses at the end of each 
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soil description are the symbols that identify the capabil- 
ity unit and the woodland suitability group in which the 
mapping unit has been placed. The “Guide to Mapping 
Units,” at the back of this publication before the detailed 
soil map, gives the map symbols and names of all the 
mapping units, in alphabetical order, the number of the 
page on which each unit is described, the symbol for the 
capability unit and that for the woodland suitability 
group for each mapping unit, and the number of the 
page on which each of these groupings is described. 

Technical terms used in describing the soils are defined 


in the Glossary. 


Soil Acres | Percent Soil Acres | Percent 
Abscota loamy sand... амы ааа б ын н 174 (1) || Dryden sandy loam, 0 to 2 percent slopes_____ 991 .2 
Adrian данек ous arredar occas geek 1, 687 0.4 | Dryden sandy loam, 2 to 6 percent slopes... 2, 088 .8 
Alcona sandy loam, 0 to 2 percent slopes... 891 .l || Edwards muck____-----------.-------.----- 5, 963 | 1.4 
Alcona sandy loam, 2 to 6 percent slopes... 442 . 1 || Fabius-Wasepi sandy loams, 0 to 2 percent | 
Alcona sandy loam, 6 to 12 percent віорев.---- 101 (1) Борев as "——— а 6, 575 1.6 
Algansee sandy loam. uuu 581 . 1 | Fabius-Wasepi sandy loams, 2 to 6 percent | 
Allendale loamy sand, 0 to 2 percent slopes... 306 .1 Jon ee DM" 1, 536 .4 
Allendale loamy sand, 2 to 6 percent slopes- --- 234 .1 || Fox sandy loam, 0 to 2 percent slopes... 483 | .1 
Au Gres loamy sand, 0 to 6 percent slopes... 964 .2 | Fox sandy loam, 2 to 6 percent slopes.-------- 1, 654 | .4 
Au Gres loamy sand, loamy substratum, 0 to 2 || Fox sandy loam, 6 to 12 percent slopes, moder- | 
percent slopes_...-..---------------------- 171 (0) ! ately eroded a os sa n 844 „2 
Barty loam. a a e ee a 950 .2 || Gilford sandy loam. sua 1, 140 .3 
Belding sandy loam, 0 to 2 percent віорев.----.| 4, 655 1.1 | Glendora loam T gic oes 2, 545 ‚6 
Belding sandy loam, 2 to 6 percent slopes- ~-~- - 2, 909 .7 | Granby loamy sand_____..-...--------------- 2, 806 24 
Belding sandy loam, clay subsoil variant, 0 to 2 Granby LOAD Sees a a s 315 | .1 
percent віорев.--------------------------- 612 .1 | Gravel pits._...----- а c one 251444 735 | .2 
Belding sandy loam, clay subsoil variant, 2 to 6 Gullied land, вапау------------------------- AT (9 
percent slopes__....---------------------- 407 . 1 | Gullied land, Іоату------------------------ 142; 0) 
Berville loam. -2..........------------------ 817 .2 || Houghton muck_._..--.------.------------- 5, 147 | .2 
Blount loam, 0 to 2 percent віоров--.--.------ 7, 506 1.8 || Hoytville silt loam. 2222-22-25-25 811 .2 
Blount loam, 2 to 6 percent віорев..-.-------- 6, 775 1.6 | Hoytville silty clay loam- -------~----------- 1,907 ‚5 
Blount loam, 2 to 6 percent slopes, moderately Tosco loamy sand, 0 to 2 percent slopes... -- 1, 791 ‚4 
eroded a UL usss шекер а eee 800 . 2 || Kibbie loam, 0 to 2 percent slopes------------ 5, 954 1.2 
Borrow DIBA эзше dc ee e 103 0) Kibbie loam, 2 to 6 percent slopes------------ 1, 967 25 
Boyer loamy sand, 0 to 2 percent slopes.......| 3, 732 . 9 || Lapecr sandy loam, 0 to 2 percent slopes... 1, 084 28 
Boyer loamy sand, 2 to 6 percent вІорев.--.-.. 8, 655 2. 0 | Lapecr sandy loam, 2 to 6 percent slopes... ___- 9, 486 2.8 
Boyer loamy sand, 6 to 12 percent slopes... 4, 293 1. 0 || Lapeer sandy loam, 2 to 6 percent slopes, mod- 
Boycr loamy sand, 12 to 18 percent slopes.....| 3, 405 28 erately croded..__._---------------------- 2, 166 25 
Boyer loamy sand, 18 to 25 percent slopes.....| 2, 222 .5 || Lapeer sandy loam, 6 to 12 percent slopes... 1, 342 ‚8 
Boyer loamy sand, 25 to 50 percent віорев-.-.- 2, 237 . 5 || Lapeer sandy loam, 6 to 12 percent slopes, mod- 
Boyer sandy loam, 0 to 2 percent slopes... 520 .1 erately eroded....__.--------------------- 3, 356 ‚8 
Boyer sandy loam, 2 to 6 percent slopes... 2, 339 .6 | Lapeer sandy loam, 6 to 12 percent slopes, 
Boyer sandy loam, 6 to 12 percent slopes... 1, 333 .8 severely eroded_..._--------------------- 380 sx 
Boyer sandy loam, 12 to 18 percent slopes... 374 . 1 | Lapeer sandy loam, 12 to 18 percent slopes, 
Brady loamy sand, 0 to 2 percent slopes... 1, 338 ‚8 moderately егойей...-------.------------- 1, 377 29 
Brady loamy sand, 2 to 6 percent slopes... 533 . 1 || Lapeer sandy loam, 12 to 18 percent slopes, 
Breckenridge sandy Іоалт.. .-.--.------------ 1, 850 ‚4 severely eroded.__._.-------------------- 734 ‚2 
Brevort loamy sand... SESE nt eee E 833 .2 || Lapeer sandy loam, 18 to 25 percent slopes, 
Brookston Іо0П.--------------------------- 10, 243 2, 4 moderately eroded__.---..--------~-------- 503 21 
Сарае fine sandy loam, 0 to 2 percent slopes...| 9, 803 2.3 | Lapeer sandy loam, 18 to 25 percent slopes, 
Capac fine sandy loam, 2 to 6 percent slopes... 18, 045 4.3 severely croded_...__-------------------- 189 Q) 
Carlisle RUCK не a Es SL КЕНЕ -| 17, 205 4.1 | Lapeer sandy loam, 25 to 60 percent slopes. .... 477 21 
Celina loam, 0 to 2 percent slopes- 2-----—---- 2, 163 . 5 || Lenawee silty clay 100П--------------------- 907 22 
Celina loam, 2 to 6 percent slopes. 12, 329 9.21 Linwood їла анан e 2, 808 27 
Celina loam, 2 to 6 percent slopes, moderately Locke sandy loam, 0 to 2 percent slopes------- 4, 137 1.0 
erodod 2 ИНЕК КЕ з et ee 2, 613 . 6 || Locke sandy loam, 2 to 6 percent slopes... 4, 187 1.0 
Ceresco loam___-----------------------+--- 554 ЕШ Lupton пое “ЕРЕКЕ МИНЕ ЕЕЕ 5, 194 1.2 
Chelsea loamy sand, 0 to 6 percent slopes- ~- -- 8, 244 2.0 | Macomb sandy loam, 0 to 2 percent slopes... 883 22 
Chelsea loamy sand, 6 to 12 percent slopes....| 1, 862 . 4 | Macomb sandy loam, 2 to 6 percent slopes____| 1,205 ‚8 
Chelsea loamy sand, 12 to 18 percent slopes... 909 2 Мааеја а a aa aaa a eee nee 184 (9 
Cohoctah Іояп.--...--------....-----------.. 1, 806 .4 | Maneelona loamy sand, moderately fine sub- | 
Colwood loam____...------------------------ 5, 129 1.2 stratum, 0 to 6 percent slopes-------------- 1, 052 .2 
Conover loam, 0 to 2 percent slopes... 10, 908 2.6 | Mancelona loamy sand, moderately fine sub- 
Conover loam, 2 to 6 percent slopes_______ 13, 467 3.2 stratum, 6 to 12 percent slopes, moderately 
Del Rey silt loam, 0 to 2 percent slopes------- 1, 794 ‚4 eroded su) анаа вана алаа 222 .1 
Del Rey silt loam, 2 to 6 percent slopes-----~-- 704 .2 | Marlette sandy loam, 0 to 2 percent slopes... ~~ 468 .1 


See footnote at end of table. 
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TABLE 1.—Approximate acreage and proportionate extent of soils—Continued 


Soil Acres | Percent Soil Acres | Percent 
Marlette sandy loam, 2 to 6 percent slopes____| 4, 749 1.1 || Montcalm loamy sand, 0 to 2 percent slopes. . 843 22 
Marlette sandy loam, 2 to 6 percent slopes, Montcalm loamy sand, 2 to 6 percent slopes...| 3, 283 28 
moderately стобса.-.-----.-.------------- 4, 292 1.0 © Montcalm loamy sand, 6 to 12 percent slopes..| 1,527 4 
Marlette sandy loam, 6 to 12 percent slopes.__- 53: . 1}; Montcalm loamy sand, 12 to 18 percent slopes. 596 s 
Marlette sandy loam, 6 to 12 percent slopes, | Montcalm loamy sand, 18 to 25 percent slopes. 571 .1 
moderately егодей_-.--------------------- ‚ 4, 085 | 1. 0 || Montcalm loamy sand, 25 to 50 percent slopes- 918 .2 
Marlette sandy loam, 6 to 12 percent slopes, | Montealm sandy loam, 0 to 2 percent slopes... 363 s 
severely eroded mau 331 . 1, Montcalm sandy loam, 2 to 6 percent slopes- _ 581 .1 
Marlette sandy loam, 12 to 18 percent slopes, | Morley loam, 2 to 6 percent slopes_____ 2, 480 ‚6 
moderately eroded....... сүресін 739 | ‚2 | Morley loam, 2 to 6 percent slopes, moder ately 
Marlette sandy loam, 12 to 18 per cent slopes, eroded's. іа а ісі асем ele 2, 597 ‚6 
severely croded______-.------------------ 224 .1 || Morley loam, 6 to 12 percent slopes... 323 .1 
Marlette sandy loam, 18 to 25 percent slopes, Morley loam, 6 to 12 percent slopes, moderately 
moderately егойдеа_----------------------- 282 .1 erodede sut su mm sud sce СЗ сы mme 1, 597 .4 
Marlette sandy loam, 25 to 60 percent slopes, i, Morley loam, 12 to 18 percent slopes, moder- 
moderately окойейш----------------------- 142 (59 ately eroded- сасады ee es 367 mi 
Matherton loam, 0 to 2 percent slopes____ 315 ‚ 1 | Morley clay loam, 6 to 12 percent slopes, se- 
Matherton loam, 2 to 6 percent slopes_____ 110 (1) verely eroded- -edas poe en ogee заза 442 =i 
ГеВгійс loamy sand, 2 to 6 percent slopes... 485 EN Torley clay loam, 12 to 18 percent slopes, se- 
IcBride loamy sand, 2 to 6 percent slopes, ; verely-eroded. L k. E ага 383 o 
moderately eroded_...-_.______---..-------- 188 (2) Torley clay loam, 18 to 25 percent slopes, sc- 
ТеВгіас loamy sand, 6 to 12 percent slopes, ! verely eroded__________--.-----------..--- 234 21 
moderately eroded________---_----.-------- | 564 vA Tunuscong sandy loam___.-.-------------~- 133 (9 
McBride sandy loam, 0 to 2 percent віорея--.-.! 1, 061 ‚8 Tussey-Gilford sandy loams___.....-.-------- ; 4, 051 1.0 
McBride sandy loam, 2 to 6 percent slopes....| 8, 766 2.1 || Nappanee loam, 0 to 2 percent slopes... | 1,658 .4 
IcBride sandy loam, 2 to 6 percent slopes, Nappance loam, 2 to 6 percent slopes... 829 „2 
moderately eroded_________-___-...--------- 4, 357 1.0 || Nappanee silty clay loam, 0 to 2 percent slopes. - 528 .1 
McBride sandy loam, 6 to 12 percent , Nappanee silty clay loam, 2 to 6 percent slopes, 
SlODGS. ESSE = a cep eR ы Ln la | 806 2 moderately eroded... au 465 .1 
McBride sandy loam, 6 to 12 percent slopes, ! Oshtemo sandy loam, 0 to 2 percent slopes... 245 . 1 
moderately eroded... uuu i 8, 591 .9 || Oshtemo sandy loam, 2 to 6 percent slopes... 83: 22 
McBride sandy loam, 6 to 12 percent slopes, | Oshtemo sandy loam, 6 to 12 percent slop 52 222 ad 
Sevorely:eérodéd- 22 as fetes dco IR ed 243 . 1 ; Owosso sandy loam, 0 to 2 percent slopes... 474 .1 
McBride sandy loam, 12 to 18 percent | Owosso sandy loam, 2 to 6 percent slopes____-- 1, 542 . 4 
Sp cT PP 404 . 1 || Owosso sandy loam, 6 to 12 percent slopes... 217 .1 
McBride sandy loam, 12 to 18 percent slopes, Owosso sandy loam, 6 to 12 percent slopes, 
moderately eroded ----------------------- 795 19 moderately eroded. emer E T: 264 21 
McBride sandy loam, 12 to 18 percent slopes, Paulding еу 22-2 E ke | 2, 53€ .6 
severely егойва uuu 329 | 21 | Pewamo loam_.___________ 3 a | 6,101 ‚4 
McBride sandy loam, 18 to 25 percent slopes, ! 1! Pewamo clay loam. e aa aa 588 21 
moderately eroded... uii 240 214 Pinconning loamy sand---------------------- 348 .1 
McBride sandy loam, 25 to 60 percent | Richter sandy loam, 0 to 2 percent slopes... 1, 084 ‚8 
ds. аа а et ae 692 х9 Richter sandy loam, 2 to 6 percent slopes----- 320 .1 
Menominee loamy sand, 0 to 2 percent slopes..| 1,393 .3 || Roselms clay loam, 0 to 2 percent slopes... 2, 503 .6 
Menominee loamy sand, 2 to 6 percent slopes..| 4, 709 1.1 || Roselms clay loam, 2 to 6 percent slopes... 545 21 
Aenominee loamy sand, 6 to 12 percent slopes. 1, 257 . 8 || Roselms clay loam, 2 to 6 percent slopes, mod- 
Tenominee loamy sand, 12 to 18 percent slopes- 165 @) erately.eroded. ы шга e зше аса асс 195 (9 
Metamora sandy loam, 0 to 2 percent slopes. __ 547 .1 || St. Clair silty clay loam, 2 to 6 percent slopes, 
Mctamora sandy loam, 2 to 6 percent slopes... 448 .1 i moderately eroded u 181 Q) 
Miami loam, 2 to 6 percent slopes. ---.------- 7, 412 1.8 ; St. Clair silty clay loam, 6 to 12 per cent slopes, 
Miami loam, 2 to 6 percent slopes, moderately moderately eroded 241 21 
елге Ге е 2 4 sata хале гы teste erm л 5, 441 1.3 || Sebewa loam 2, 266 25 
Miami loam, 6 to 12 percent slopes... Lc. 1, 850 ‚4 || Sisson very fine sandy loam, 2 to 6 percent 
Miami loam, 6 to 12 percent slopes, moderately : Slopes- des tennan tok E fie ЕЕЕ 222 21 
eroded за шс нызы лыштан ы je heen tige 8, 890 2.1 || Sisson very fine sandy loam, 2 to 6 percent 
Miami loam, 12 to 18 percent вІорев.-.-------- 1, 081 29 slopes, moderately eroded uu 412 21 
Miami loam, 12 to 18 percent slopes, moder- | Sisson very fine sandy loam, 6 to 12 percent 
ately eroded- sees SS e Sa 2,347 .6 Slopes- зз Sas c ecc ai wee c udin 147 (9 
Miami loam, 18 to 25 percent вІорев. -.------- 416 . 1 || Sisson very fino sandy loam, 6 to 12 percent 
Miami loam, 18 to 25 percent slopes, moder- i| slopes, moderately eroded____.------------ 323 21 
ately 6roded zs. с-з ae адаса 603 | .T Sloan loam aa ost ce да а SS a 2, 870 27 
Miami loam, 25 to 60 percent slopes... 1, 201 . 3 || Spalding- Greenwood peatS------------------- 1, 157 ‚8 
Miami loam, 25 to 60 percent slopes, moder- | Spinks loamy sand, 0 to 2 percent slopes... 413 21 
ately.erodéd.. а а eee атыз 182 | @) Spinks loamy sand, 2 to 6 percent slopes_____.} 1, 818 24 
Miami clay loam, 6 to 12 percent slopes, severely | | Spinks loamy sand, 6 to 12 percent slopes- -~ --- 994 2 
erodéd= 2 sar шз a a se 2, 665 | . 6 || Spinks loamy sand, 12 to 18 percent slopes... . 803 .2 
Miami clay loam, 12 to 18 percent slopes, se- | Spinks loamy sand, 18 to 25 percent slopes_ _ _ _ 335 m 
verely eroded______-__.------------------ 2, 369 | . 6 || Spinks loamy sand, 25 to 50 percent slopes... 156 (1) 
Miami clay loam, 18 to 25 percent slopes, sc- | Tawas muck ааа ыы Аш уз. aae 4, 345 1.0 
vorely eroded 22 = E sense Sol eS eben 1, 035 | . 2 | Tedrow loamy sand, 0 to 2 percent slopes... 820 22 
Miami clay loam, 25 to 60 percent slopes, se- | Tedrow loamy sand, 2 to 6 percent slopes... 183 (9 
verely eroded 2...2... 299 | . 1 || Tonkey fine sandy 1оат--------------------- 689 22 


See footnote at end of table. 
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TABLE 1.—Approximate acreage and proportionate extent of soils— Continued 


| 
Soil Acres Percent Soil Acres | Percent 
Tuscola very fine sandy loam, 0 to 2 percent Wasepi loamy sand, 0 to 2 percent slopes... 860 22 
slopes БСН owed a НЕЕ ee RU 304 ‚1 | Wasepi loamy sand, 2 to 6 percent slopes... 1, 159 .8 
Tusco very fine sandy loam, 2 to 6 percent Willette тәлек.-.-----.-.2.------.------.-- 969 22 
ЯІОреавсы22-2- coded asus pa Dk ыдан алды 1, 209 29 МівееПапооив..-.----------------.-------- 2, 993 27 
Ubly sandy loam, 0 to 2 percent в1орев...-.--- 122 (1) _ 
Ubly sandy loam, 2 to 6 percent slopes... ---- 320 .1 Това майса аса ды ааа ers 421,760 | 100.0 
Warnersmuck and marl. -.-..------------.- 825 zd 


1 Less than 0.05 percent. 


Abscota Series 


The Abscota series is made up of well-drained, nearly 
level soils that formed on flood plains in loamy sand and 
sand deposited by flood water. 

In a typical profile, the surface layer is very dark 
grayish-brown loamy sand about 10 inches thick. The 
underlying material consists of dark grayish-brown and 
brown, very friable to loose loamy sand and light 
yellowish-brown, stratified, loose loamy sand and sand. 

The available water eapacity is low, and. permeability 
is rapid. 

Flooding in spring and lack of moisture in summer are 
the major limitations. Floods seldom occur after May. 

Most areas of Abscota soils are 1n woods. Some small 
fields are farmed, and some are used for native pasture. 

Typical profile of Abscota loamy sand: 

Ар--0 to 10 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; moderate, fine, granular structure; very 
friable; moderately high in organie-matter content; 
slightly acid; abrupt, smooth boundary. 

C1—10 to 15 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, medium, granular structure; very fri- 
able; mildly alkaline; gradual, wavy boundary. 

C2—15 to 28 inches, brown (10YR 4/3) loamy sand; single 
grain; loose; mildly alkaline; gradual, wavy 
boundary. 

C3— 28 to 42 inches ++, light yellowish-brown (10YR 6/4), 
stratified loamy sand and sand; single grain; loose; 
calcareous. 


The color of the A horizon is dark grayish brown or dark 
gray in some areas, and in small areas the texture is sandy 
loam. Layers of silt loam, fine sandy loam, and gravelly loam, 
less than 4 inches thick, are present locally. 

Abscota soils formed in material similar to that in which 
Algansee and Glendora soils formed, but they are brighter 
colored and less mottled than those soils. They are coarser 
textured and less mottled than Ceresco soils. 

Abscota loamy sand (0 to 2 percent slopes) (Ab).—This 
soil is on the flood plains of rivers and large streams 
throughout the county. In a few areas its surface layer 
is dark grayish-brown sandy loam. Small areas are gently 
sloping. Included in mapping were areas of Algansee and 
Glendora soils in former stream channels. These included 
soils are less well drained than Abscota soils; they dry 
out slowly in spring and after rain. 

Flooding early in spring and lack of sufficient moisture 
during summer are the major limitations of this Abscota 
soil. 

Most of the acreage is in woods. Small areas are used 
for corn, for forage crops, or for pasture. (Capability 
unit YVs-4 (L-4a) ; woodland suitability group О) 


Adrian Series 


The Adrian series is made up of dark-colored, very 
poorly drained, organic soils that occur in swampy areas 
on lake plains and in drainageways. These soils formed 
mainly from reeds, sedges, and grass. ‘They are underlain 
with sand at a depth of 12 to 42 inches. 

In a typical profile, the surface layer is very dark 
brown muck about 12 inches thick. Below the surface 
layer is yellowish-brown, friable, fibrous peat that ex- 
tends to a depth of about 30 inches. Below this is gray, 
loose sand. 

Natural fertility is low; the supplies of phosphorus, 
potassium, and micronutrients are deficient. The available 
water capacity is high. Permeability is rapid. Runoff is 
very slow or ponded. The water table is at or near the 
surface unless lowered by artificial drainage. 

Most large areas are drained and farmed. Truck crops 
and sod are suitable crops. The smaller areas are in woods 
made up mainly of elm, soft maple, swamp white oak, 
and white-cedar. 

Typical profile of Adrian muck: 

1—0 to 12 inches, very dark brown (10YR 2/2) muck; weak, 
fine, granular structure; friable; neutral; clear, 
wavy boundary. 

2—12 to 80 inches, yellowish-brown (10YR 5/4), fibrous peat; 
massive; friable; neutral; abrupt, smooth boundary. 


IIC—30 to 42 inches -+, gray (10YR 6/1) sand; single grain; 
loose; mildly alkaline. 


The color of the uppermost layer is black or very dark gray- 
ish brown in places. In some areas the second layer con- 
sists of muck or peaty muck. The organic material is 12 to 
42 inches thick. In reaction, it ranges from medium acid to 
mildly alkaline but is dominantly slightly acid or neutral. The 
texture of the IIC horizon is loamy sand in some areas. 

Adrian soils are more fibrous than Tawas soils, and they 
have a thinner layer of organie material than either Green- 
wood or Houghton soils. They have coarser textured underly- 
ing material than Linwood or Willette soils. 

Adrian muck (0 to 2 percent slopes) (Ad).—This soil 
occurs in swampy depressions on lake plains and 3n drain- 
ageways throughout the county. In places the surface 
layer is black rather than dark brown. 

Excessive wetness is the main limitation for farming. 
Farm machinery bogs down easily when the soil is wet, 
and all farming operations are hampered. If the water 
table is lowered too much, the organie material settles. 
Low fertility, a hazard of soil blowing, and a hazard of 
frost damage, particularly in low spots, are added 


limitations. 
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If this soil is artificially drained, adequately fertilized, 
and protected against blowing, many short-season, frost- 
resistant truck crops can be grown. The large areas are 
farmed, and the small areas are in woods. (Capability 
unit IVw—5 (M/4o) ; woodland suitability group J) 


Alcona Series 


The Alcona series is made up of well drained and mod- 
erately well drained, level to sloping soils on outwash 
plains and moraines in the northern part of the county. 
These soils formed in water-laid material of sandy loam 
and loamy sand texture. In some plaees this material in- 
cluded layers of silt and fine sand also. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 9 inches thick. The subsoil is 
about 17 inches thick. The upper 10 inches is dark 
yellowish-brown, friable sandy loam, and the lower 7 
inches is yellowish-brown, friable heavy sandy loam. Be- 
ginning at a depth of about 26 inches are layers of 
Strong-brown and pale-brown, very friable sandy loam 
and loamy fine sand. 

Fertihty is moderate. Water is absorbed readily, and 
runoff is slow to medium, depending on the slope. Never- 
theless, the available water capacity is only moderate, and 
crops lack sufficient moisture during prolonged dry 
periods. Permeability is moderate. 

Corn, small grain, forage crops, and pasture are the 
common crops. Oak, aspen, and sugar maple are the com- 
mon kinds of trees. White pine grows in a few areas. 

ғы bi 

Typical profile of an Alcona sandy loam: 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) sandy 
loam; moderate, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

Bir—9 to 19 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; medium acid; clear, wavy boundary. 

B’t—19 to 26 inches, yellowish-brown (10YR 5/6) heavy sandy 
loam; moderate, fine, subangular blocky structure; 
friable; medium acid; gradual, wavy boundary. 

IIC1—26 to 44 inches, strong-brown (7.5YR 5/6), stratified 
sandy loam and loamy fine sand; massive; very fri- 
able; slightly acid; gradual, wavy boundary. 

IIC2—44 to 65 inches +, pale-brown (10YR 6/8) loamy fine 
sand and light sandy loam; single grain or massive; 
loose to very friable; slightly acid. 


The color of the Ap horizon is dark brown or brown in 
some areas. In areas not yet cultivated, there is a very dark 
grayish-brown А1 horizon and a brownish-gray A2 horizon, 
each 1 to 8 inches thick. In some places a grayish-brown 
layer 1 to 8 inches thick lies between the Bir and the B’t 
horizons. Thin layers of silt loam and loamy fine sand occur 
in the lower part of the B horizon in some areas. The reac- 
tion of the A and B horizons ranges from medium acid to 
slightly acid. The thickness of the A and B horizons com- 
bined ranges from 24 to about 42 inches. The reaction of the 
IIC horizon ranges from slightly acid to mildly alkaline. 

Alcona soils have a coarser textured B horizon than either 
Sisson or Tuscola soils. They are finer textured than Mont- 
calm soils, and they lack the alternate A’2 and B’2 horizons 
that are characteristic of Montcalm soils. Alcona soils lack 
the gravel that is characteristic of Boyer soils. 


Alcona sandy loam, 0 to 2 percent slopes (AIA).—This 
soil is on outwash plains in the northern part of the 
county. Locally, areas of gently sloping Alcona soils were 
included with this level soil in mapping. 

A shortage of available water in dry years is the main 
limitation for farming. 


Nearly all of this soil is farmed. Corn and small grain 
are important crops. (Capability unit IIs-2 (За); wood- 
land suitability group A) 

Alcona sandy loam, 2 to 6 percent slopes (AIB).—This 
soil is on outwash plains and low moraines in the north- 
ern part of the county. The slopes are generally uniform 
and are medium to long in length. Small areas of level 
Alcona soils were included in mapping. 

Erosion is a hazard if row crops are grown where the 
slope is more than 8 percent. In some years the supply of 
available water is inadequate for optimum growth of 
crops. 

early all of this soil is farmed. Corn and small grain 
are important crops. (Capability unit Пе-3 (3a) ; wood- 
land suitability group A) 

Alcona sandy loam, 6 to 12 percent slopes (AIC) This 
soil occurs as a few small areas on moraines in the north- 
ern part of the county. It has uniform, short to medium- 
length slopes. Included in mapping were small areas of 
moderately eroded Alcona soils on the crests of slopes. 
The surface layer of these eroded soils is lighter colored 
than that of the surrounding uneroded soil. Also included 
were small areas of less sloping Alcona soils. 

The hazard of erosion is the main limitation for farm- 
ing. A shortage of moisture in some years is also a 
limitation. 

This soil is farmed. Corn, small grain, and forage crops 
are the common crops. (Capability unit Ille-6 (8a); 
woodland suitability group A) 


Algansee Series 


The Algansee series is made up of somewhat poorly 
drained, level soils that occur on the flood plains of the 
rivers and larger streams. These soils formed in loamy 
sand and sand that was deposited by floodwater. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy loam about 12 inches thick. Below 
the surface layer, and extending to a depth of about 42 
inches, is dark grayish- -brown or grayish-brown, very 
friable loamy sand and loose sand mottled with yellowish 
brown and dark yellowish brown. 

Fertility is low, permeability is rapid, the available 
water capacity is low, and runoff is slow. Flooding is 
likely early in spring, and the water table is seasonally 
high. 

‘Most areas of Algansee soils, and especially most of 
those next to the Flint River, are in woods. 

Typical profile of Algansee sandy loam: 

Ap—0 to 12 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; very 
friable; moderately high in content of organic mat- 
ter ; neutral; abrupt, smooth boundary. 

C1—12 to 15 inches, dark grayish-brown (10YR 4/2) loamy 
sànd; common, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; weak, medium, granular struc- 
ture; very friable; neutral; gradual, wavy boundary. 

C2—15 to 28 inches, grayish-brown (10YR 5/2) loamy sand; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; single grain; loose; neutral; gradual, 
wavy boundary. 

C3—238 to 42 inches +, dark grayish-brown (10YR 4/2) sand; 
common, medium, faint, dark yellowish-brown (10YR 
4/4) mottles; single grain; loose; calcareous. 


The color of the A horizon is dark grayish brown or very 
dark brown in some areas. In some areas the underlying ma- 
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terial contains thin layers of fine gravel, sandy loam, or silt. 
The reaction, to a depth of 28 inches, ranges from slightly 
acid to mildly alkaline. 

The material in which Algansee soils formed is similar to 
that in which Abscota soils and Glendora soils formed. Algan- 
see soils are less well drained than Abscota soils; they are 
better drained than Glendora soils; and they have a coarser 
textured profile than Ceresco soils. 

Algansee sandy loam (0 to 2 percent slopes) (An) —This 
soil is on the flood plains of rivers and large streams 
throughout the county. In a few areas the surface Jayer 
is loamy sand. Included in mapping were areas of Glen- 
dora and Tawas soils in old channels. These included 
soils are more poorly drained than Algansee soils and 
consequently are less well suited to crops. 

Excessive wetness and flooding are the main limitations 
for farming. Drainage is difficult, partly because the 
water table is controlled by the level of the water in the 
streams and partly because of lack of gradient and lack 
of outlets. 

Most of this soil is in woods. Small areas are used for 
hay or pasture. (Capability unit 1115-14. (L-4c) ; wood- 
land suitability group O) 


Allendale Series 


The Allendale series is made up of somewhat poorly 
drained, level to gently sloping soils on lake plains. These 
soils formed in sandy material underlain at a depth of 
18 to 42 inches with clayey material. 

In a typical profile, the surface layer is dark grayish- 
brown loamy sand about 10 inches thick. The subsoil is 
about 23 inches thick. The upper 16 inches is yellowish- 
brown to light brownish-gray, loose loamy sand mottled 
with dark yellowish brown. The lower 7 inches is dark 
yellowish-brown, friable light gravelly loam mottled with 
light brownish gray. The underlying material, at a depth 
of about 33 inches, is gray, very firm, limy clay mottled 
with light olive brown. 

F ertility is low, and the available water capacity is 
low. Permeability 1 is rapid in the sandy upper layers but 
slow in the fine-textured underlying material. Runoff is 
slow, and rainwater ponds in depressions. The water table 
is high in spring and after rain in other seasons. If it is 
lowered by artificial drainage, the soils dry out rapidly 
and tend to be droughty. 

Most areas are used for crops, mainly corn, small grain, 
and hay. Small grain does better than corn in a dry year, 
because it matures while the moisture supply is still 
adequate. 

Typical profile of an Allendale loamy sand: 

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
medium acid; abrupt, smooth boundary. 

Bir—10 to 20 inches, yellowish-brown (10YR 5/4-5/6) loamy 
sand; single grain; loose; slightly acid; clear, wavy 
boundary. 

A’2—20 to 26 inches, light brownish-gray (10YR 6/2) loamy 
sand; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; single grain; loose; 
neutral; clear, wavy boundary. 

IIB't—26 to 88 inches, dark yellowish-brown (10YR 4/4) 
light gravelly loam; common, medium, distinct, light 
brownish-gray (10YR 6/2) mottles; weak, medium, 


subangular blocky structure; friable; mildly alka- 
line; abrupt, wavy boundary. 


IIICg—33 to 42 inches +, gray (N 6/0) clay; common, me- 
dium, distinct, light olive-brown (2.5Y 5/4) mottles; 
weak, medium, angular blocky structure; very firm; 
calcareous. 


In some areas the color of the A horizon is very dark gray- 
ish brown, and in some the texture is sand. The texture of 
the IIICg horizon in some areas is clay. The depth to the 
IIICg horizon ranges from 24 to 36 inches. The reaction of 
the A and B horizons ranges from medium acid to mildly 
alkaline but is mainly slightly acid to neutral. 

Allendale soils are better drained than Pinconning soils. 
They have finer textured underlying material than Iosco 
soils. They are similar in drainage to Au Gres soils, but Au 
Gres soils lack the underlying clay that is characteristic of 
Allendale soils. 

Allendale loamy sand, 0 to 2 percent slopes (AoA).— 
This soil occurs as small areas on lake plains in the north- 
ern part of the county. Included in mapping were small 
areas of poorly drained Pinconning soils in drainageways 
and depressions. Also included were small areas of gently 
sloping Allendale soils. 

Excessive wetness in spring and after rain in other 
seasons 1s the main limitation for farming. For optimum 
yields, many areas have to be drained by means of tile or 
open ditches. The spacing of and the depth to tile depend 
on the depth to clay. Installing tile is difficult because of 
the presence of pockets of unstable sand. After drainage, 
the soil is likely to be droughty. Soil blowing is a hazard 
if large areas are cultivated. Low fertility is an addi- 
tional limitation. 

Forage crops and corn are the crops commonly grown 
on this soil. Undrained areas are used mainly for pasture. 
(Capability unit Illw-7 (4/10); woodland suitability 
group G) 

Allendale loamy sand, 2 to 6 percent slopes (AoB).— 
This soil occurs as small areas on lake plains in the north- 
ern part of the county. Included in mapping were 
slightly and moderately eroded areas on unprotected 
crests of slopes, mainly on slopes adjacent to drainage- 
ways. Also included were small spots where clay is at the 
surface; in these spots, germination of seeds is uneven 
and stands of plants are poor. Small areas of level Allen- 
dale soils were included also. 

Excessive wetness in spring and after rain is the main 
limitation for farming. For optimum yields, many areas 
have to be artificially drained. Undulating relief makes 
the installation of a complete drainage system difficult, 
but random surface drains and tile drains are effective 
where outlets are available. The spacing of and depth to 
tile depend on the depth to clay. Installing tile is difficult 
because of the presence of pockets of unstable sand. After 
drainage, the soil is likely to be droughty. Soil blowing 
is a hazard if large areas are cultivated. Low fertility is 
an additional limitation. 

Forage crops and corn are the crops commonly grown 
on this soil. Undrained areas are used mainly for pasture. 
(Capability unit IIIw-7 (4/1b); woodland suitability 
group G) 


Au Gres Series 


The Au Gres series is made up of level to undulating, 
somewhat poorly drained soils on lake plains and out- 
wash plains in the northern part of the country. These 
soils formed in sandy material more than 66 inches thick. 
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They were affected during the period of formation by a 
fluctuating high water table. 

In a typical profile, the surface layer is very dark 
grayish-brown loamy sand about 11 inches thick. The 
subsurface layer, about 2 inches thick, 1s light-gray, loose 
sand. The subsoil is about 11 inches thick. The upper 
6 inches is dark reddish-brown, very friable sand, and 
the lower 5 inches is yellowish-brown, loose sand. The 
underlying material, at a depth of about 24 inches, is 
light-gray, loose sand mottled with light yellowish brown 
and yellowish brown. 

Fertility is low, and the available water capacity is 
low. Runoff is slow, and water often ponds in depressions. 
If the water table has been lowered by artificial drainage, 
permeability is rapid in the sandy layers of these soils, 
but there is a loamy substratum phase in which permea- 
bility is restricted. The soils tend to be droughty after 
drainage, and the sandy texture makes it difficult to main- 
tain the fertility and the organic-matter content. 

Most areas of these soils are in woods. Drained areas 
can be farmed. 

Typical profile of Au Gres loamy sand: 

Ар-9 to 11 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; very weak, fine, granular structure; 
very friable; high in organic-matter content; slightly 
acid; abrupt, smooth boundary. 

A2—11 to 13 inches, light-gray (10YR 7/1) sand; single 
grain; loose; medium acid; abrupt, smooth boundary. 

B21hir—13 to 15 inches, dark reddish-brown (5YR 3/3) sand; 
very weak, medium, subangular blocky structure; 
very friable; medium acid; gradual, wavy boundary. 

B22ir—15 to 19 inches, dark reddish-brown (5YR 8/4) sand; 
weak, fine, granular structure; very friable; con- 
tains small lenses of weakly cemented sand; medium 
acid; clear, wavy boundary. 

B23ir—19 to 24 inches, yellowish-brown (10YR 5/4) sand; 
single grain; loose; medium acid; clear, wavy 
boundary. 

С--24 to 42 inches +, light-gray (2.5Y 7/2) sand; common, 
fine, distinct, light yellowish-brown (10YR 6/4) and 
yellowish-brown (10YR 5/6) mottles; single grain; 
loose; medium acid. 


In areas not yet cultivated, there is a very dark gray or 
very dark grayish-brown А1 horizon about 1 to 4 inches thick. 
The A2 horizon is lacking in some places, mainly as a result 
of deeper than normal plowing. The reaction of the A and B 
horizons ranges from strongly acid to slightly acid. 

Au Gres soils are better drained than Granby soils. They are 
more acid in the underlying material than Tedrow soils. They 
lack the underlying clay that is characteristic of Allendale 
soils. 

Au Gres loamy sand, 0 to 6 percent slopes (AsB).—This 
soil is on Jake plains and outwash plains in the northern 
part of the county. Included in mapping were areas of 
Granby soils in drainageways and depressions. These in- 
cluded soils are more poorly drained than Au Gres soils 
and dry out more slowly in spring and after rain. 

Excessive wetness in spring is a limitation for farming. 
Ditches and tile drains are needed. Drainage systems are 
hard to install and maintain because the sandy soil mate- 
rial caves into trenches and ditches and filters into tile. 
Droughtiness is a limitation after the soil has been 
drained. 

This soil is suitable for woods and native pasture. Most 
of it is in woods. (Capability unit IVw-2 (5b) ; woodland 
suitability group F) 


Au Gres loamy sand, loamy substratum, 0 to 2 per- 
cent slopes (AuA).—This "soil i is on lake plains and outwash 
plains in the northern part of the county. It is underlain 
at a depth of 42 to 66 inches with loamy to clayey mate- 
rial. Included in mapping were small areas of gently 
sloping Au Gres soils. 

The use of this soil is limited by excessive wetness in 
spring and after rain in other seasons and by a shortage 
of available water in dry periods. Fertility is low, and 
the organic-matter content 1s low. 

This soil is suitable for trees and native pasture plants. 
Most of it is wooded. (Capability unit IVw-2 (5b); 
woodland suitability group F) 


Barry Series 


The Barry series is made up of level, poorly drained 
soils on moraines. These soils formed in sandy loam 
material, 

In a typical profile, the surface layer is black loam 
about 12 inches thick. The subsoil is about 26 inches thick. 
lt consists of 4 inches of dark grayish-brown, friable 
loam mottled with dark yellowish brown; 8 inches of 
grayish-brown, firm sandy clay loam mottled with hght 
olive brown and dark yellowish brown; and 14 inches of 
light brownish-gray, friable heavy sandy loam mottled 
with yellowish brown. Below the subsoil, at a depth of 
about 88 inches, is light brownish-gray, friable, limy 
sandy loam mottled with olive yellow. 

Fertility is moderate to moderately high. The available 
water capacity is moderate; normally, the supply is ade- 
quate for optimum growth of crops. Runoff is very slow, 
and water ponds in depressions and on flats. The water 
table is high in spring and during wet weather in other 
seasons. When the water table drops, permeability is 
moderate. If drained, these soils are easy to work and to 
keep in good tilth. 

Most areas of these soils are in woods or are cultivated 
along with larger areas of other soils. 

Typical profile of Barry loam: 

А1—0 to 12 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; high in content of or- 
ganic matter; neutral; gradual, smooth boundary. 

B21g—12 to 16 inches, dark grayish-brown (10YR 4/2) loam; 
common, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; weak, fine, subangular blocky 
structure; friable; neutral; thin, very dark gray 
(10YR 8/1) coatings on ped faces; gradual, wavy 
boundary. 

B22tg—16 to 24 inches, grayish-brown (2.5Y 5/2) sandy 
clay loam; common, medium, distinct, light olive- 
brown (2.5Y 5/6) and dark yellowish-brown (10YR 
4/4) mottles; weak, medium, subangular blocky 
structure; firm; thin clay films on some peds; neu- 
tral; diffuse, wavy boundary. 

B28tg—24 to 38 inches, light brownish-gray (10YR 6/2) heavy 
sandy loam; common, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; weak, coarse, subangu- 
lar blocky structure; friable; mildly alkaline; abrupt, 
irregular boundary. 

Cg—38 to 48 inches -+-, light brownish-gray (10YR 6/2) sandy 
loam; common, medium, distinct, olive-yellow (2.5Y 
6/8) mottles; massive; friable; calcareous. 

The color of the A horizon is very dark gray in some 
areas. The depth to the Cg horizon ranges from 24 to 44 
inches. In some areas the Cg horizon contains thin layers 
of loamy sand and fine sand. The reaction of the A and B 
horizons ranges from slightly acid to mildly alkaline. 
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Barry soils have a coarser textured C horizon than Brooks- 
ton soils and a finer textured C horizon than Gilford soils. 
They are more poorly drained and grayer than Locke soils. 

Barry loam (0 to 2 percent slopes) (Ba)——This soil 
occurs in small drainageways and depressions on mo- 
raines throughout the county. In a few areas the surface 
layer is sandy loam. In low areas several inches of 
organic material has accumulated on the surface. 

Most of the acreage is too wet to be used for crops 
unless artificially drained. 

Some small areas of this soil are used for pasture, and 
some are cultivated, but most areas are in woods. (Capa- 
bility unit IIw—-6 (3c); woodland suitability group W) 


Belding Series 


The Belding series is made up of somewhat poorly 
drained, level to gently sloping soils on till plains and 
lake plains in the central and northern parts of the 
county. These soils formed in sandy loam or loamy sand 
material underlain at a depth of 18 to 42 inches with 
loam to silty clay loam. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 7 inches thick. The subsoil is 
about 33 inches thick. The upper 16 inches consists of 
dark-brown, friable sandy loam over light brownish- 
отау, friable sandy loam mottled with yellowish brown. 
The lower part consists of brown, firm loam mottled with 
yellowish brown and light brownish gray over dark 
yellowish-brown, firm clay loam mottled with yellowish 
brown and grayish brown. The underlying material, at a 
depth of about 40 inches, is dark yellowish-brown, firm, 
limy clay loam mottled with grayish brown. 

Fertility is moderate, and the available water capacity 
is moderate. The water table is near the surface in spring, 
unless lowered by artificial drainage. Permeability is 
moderately rapid in the upper part of the profile and 
moderately slow in the lower part. Tilth is generally 
good. 

Most areas of these soils are used for crops. 

Typical profile of a Belding sandy loam: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable ; slightly 
acid; abrupt, smooth boundary. 

Bir—7 to 17 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, fine, subangular blocky structure; friable ; 
medium acid; abrupt, irregular boundary. 

A/2—17 to 23 inches, light brownish-gray (10YR 6/2) sandy 
loam; common, medium, distinct, yellowisb-brown 
(10YR 5/6) mottles; weak, medium, platy structure ; 
friable; medium acid; clear, irregular boundary. 

B'21—23 to 36 inches, brown (10YR 5/3) loam; common, 
fine, distinct, yellowish-brown (10YR 5/6) and light 
brownish-gray (10YR 6/2) mottles; moderate, me- 
dium, subangular blocky structure; firm; thin clay 
films on some ped faces; medium acid; clear, irreg- 
ular boundary. 

IIB'22—36 to 40 inches, dark yellowish-brown (10YR 4/4) 
clay loam; many, medium, faint, yellowish-brown 
(10YR 5/6) and distinct, grayish-brown (10YR 5/2) 
mottles; moderate, coarse, subangular blocky struc- 
ture; firm; thin clay films on numerous peds; neu- 
tral; abrupt, wavy boundary. 

IIC—40 to 60 inches +, dark yellowish-brown (10YR 4/4) 
clay loam; many, medium, distinct, grayish-brown 
(10YR 5/2) mottles; massive; firm; calcareous. 

In areas not yet cultivated, there is à very dark gray A1 

horizon 1 to 3 inches thick, and in some areas there is à 


light brownish-gray A2 horizon, also 1 to 3 inches thick. The 
reaction of the upper part of the В horizon is medium acid 
to slightly acid, and that of the lower part is medium acid 
to neutral. 

Belding soils are more poorly drained than Ubly soils, 
whieh are not mottled. They are coarser textured in the 
upper part of the profile than Blount soils. They are finer 
textured in the upper part of the B horizon than Tosco soils. 

Belding sandy loam, 0 to 2 percent slopes (BeA).—This 
soil is on till plains in the central and northern parts of 
the county. Included in mapping were small areas of 
gently sloping Belding soils, small areas in which the 
underlying material is clay or silty clay, and small de- 
pressions that dry out slowly. 

Excessive wetness, especially in spring, is the major 
limitation for farming. Artificial drainage is needed for 
efficient production of crops. | 

If drained, this soil is suited to corn, small grain, and 
forage crops. Most of it is farmed. A few areas remain 
in woods. (Capability unit ITw-8 (8/91); woodland suit- 
ability group G) 

Belding sandy loam, 2 to 6 percent slopes (BeB).—This 
soil is on till plains in the central and northern parts of 
the county. In à few areas the plow layer contains small 
amounts of dark-brown sandy loam plowed up from the 
subsoil Ineluded in mapping were small areas of level 
Belding soils and small areas where the underlying mate- 
rial is silty clay or clay. 

Excessive wetness, especially in spring, is the main 
limitation for farming. Artificial dramage is needed for 
efficient production of crops. Undulating topography 
makes it difficult to install a complete drainage system, 
but random tile and surface drains are effective. 

If drained, this soil is suited to corn, small grain, and 
forage crops. Most of it is farmed. A few areas remain 
in woods. (Capability unit ILw-8 (8/20) ; woodland suit- 
ability group G) 


Belding Series, Clay Subsoil Variant 


The clay subsoil variant of the Belding series is made 
up of somewhat poorly drained, level to undulating soils 
on lake plains. These soils formed in sandy loam under- 
lain at a depth of 18 to 42 inches with clay or silty clay. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy loam about 9 inches thick. The sub- 
soil is about 91 inches thick. The upper 15 inches is 
strong-brown and light brownish-gray, very friable light 
sandy loam. The lower 6 inches is dark yellowish-brown, 
firm loam mottled with light brownish gray. Underlying 
the subsoil is gray, very firm, limy clay mottled with 
light olive brown. 

Fertility is moderate to low, and the available water 
capacity is moderate to low. Runoff is slow to very slow, 
and water ponds in depressions in wet weather. Perme- 
ability varies but is generally moderately rapid in the 
upper part of the profile and slow in the underlying clay. 
The water table is near the surface in spring, unless low- 
ered by artificial drainage. 

Most kinds of crops common in the county can be 
grown on these soils if excess water is removed by artifi- 
cial drainage. 
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Typical profile of a Belding sandy loam, clay subsoil 
variant: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; weak, fine, granular structure; very friable; 
Slightly acid; abrupt, smooth boundary. 

9 to 18 inches, strong-brown (7.5YR 5/8) light sandy 
loam; few, fine, faint, brown (10YR 5/3) mottles; 
weak, medium, granular structure; very friable; 
slightly acid; clear, wavy boundary. 

A’2—18 to 24 inches, light brownish-gray (10YR 6/2) light 
Sandy loam; weak, thin, platy structure; very fri- 
able; neutral; abrupt, irregular boundary. 

D't—24 to 30 inches, dark yellowish-brown (10YR 4/4) loam; 
many, medium, distinct, light brownish-gray (10YR 
6/2) mottles; weak, fine, subangular blocky struc- 
ture; firm; mildly alkaline; abrupt, wavy boundary. 

IICg—s80 inches +, gray (10YR 6/1) clay; common, medium, 


Bir 


distinct, light olive-brown (2.5YR 5/4) mottles; 
weak, fine, angular blocky structure; very firm; 
calcareous. 


In areas not yet cultivated, there is a very dark gray А1 
horizon 2 to 4 inches thick and a light-gray A2 horizon 1 to 
4 inches thick. In some areas the texture of the lower part of 
the B horizon is very heavy sandy loam or sandy clay loam. 
The reaction of the A and B horizons ranges from slightly 
acid to mildly alkaline, 

These soils have finer textured upper layers than Allendale 
soils. They have finer textured underlying material than 
modal Belding soils. 

Belding sandy loam, clay subsoil variant, 0 to 2 per- 
cent slopes (ВА). Ті soil is on lake plains in the central 
and northern parts of the county. Included in mapping 
were small areas of Munuscong soils in drainageways. 
These included soils are more poorly drained and slower 
to dry out than Belding soils. Also included are small 
areas of gently sloping Belding soils. 

Excessive wetness at some times during the growing 
season and droughtiness at others are the main limita- 
tions for farming. 

Most of this soil is farmed. Small grain and corn are 
the principal crops. (Capability unit IIw-8 (8/2b) ; 
woodland suitability group G) 

Belding sandy loam, clay subsoil variant, 2 to 6 per- 
cent slopes (8f8).—This soil is on lake plains and outwash 
plains in the central and northern parts of the county. In 
some areas the plow layer contains small amounts of 
strong-brown sandy loam plowed up from the subsoil. 
Included in mapping were small areas of level Belding 
soils and of slightly eroded soils on the crests of slopes. 

Excessive wetness at some times during the growing 
season and droughtiness at others are the main limita- 
tions for farming. Drainage is needed for optimum pro- 
duction of crops. Some areas are hard to drain because of 
undulating relief, 

Most of this soil is farmed. Small grain and corn are 
the principal crops. (Capability unit IIw-8 (3/ 2b) ; wood- 
land suitability group G) 


Berville Series 


The Berville series is made up of poorly drained, level 
soils in drainageways and other low areas, mainly in the 
southern part of the county. These soils formed in loamy 
material underlain at a depth of 18 to 42 inches with 
loam or silty clay loam. 

In a typical profile, the surface layer is very dark 
grayish-brown loam about 11 inches thick. The subsur- 


face layer, about 3 inches thick, is very dark brown loam. 
The subsoil is about 32 inches thick. It consists of 8 
inches of grayish-brown, friable, gravelly heavy loam 
mottled with yellowish brown; 14 inches of light 
brownish-gray, firm gravelly sandy clay loam mottled 
with yellowish brown and olive brown; and 10 inches 
of grayish-brown, firm gravelly clay loam mottled 
with dark brown and yellowish brown. Below the subsoil, 
at a depth of 40 inches, is grayish-brown, firm, limy loam 
mottled with yellowish brown. 

Fertility is moderately high to high, and the available 
water capacity is moderately high to high. Permeability 
is moderately slow. Runoff is very slow, and water ponds 
in depressions during wet periods. The water table is 
high in spring and during wet weather in other seasons. 

Corn and forage crops are grown in drained areas. 

Typical profile of Berville loam: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam ; 
moderate, medium, granular structure; friable ; 
slightly acid; abrupt, smooth boundary. 

A1—S to 11 inches, very dark brown (10YR 2/2) loam; mod- 
erate, coarse, granular structure; friable; neutral P 
gradual, wavy boundary. 

B21tg—11 to 16 inches, grayish-brown (10YR 5/2) gravelly 
heavy loam; common, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; weak, medium, sub- 
angular blocky structure; friable; neutral; gradual, 
wavy boundary. 

B22tg—16 to 30 inches, light brownish-gray (10YR 06/2) 
gravelly sandy clay loam; common, medium, distinct, 
yellowish-brown (10YR 5/6) and olive-brown (2.5Y 
4/4) mottles; moderate, medium, subangular blocky 
structure; firm; mildly alkaline; gradual, wavy 
boundary. 

B23tg—30 to 40 inches, grayish-brown (10YR 5/2) gravelly 
clay loam; common, coarse, distinct, dark-brown 
(10YR 4/3) and yellowish-brown (i0YR 5/6) mot- 
tles; weak, coarse, subangular blocky structure; 
firm; thin clay films on numerous peds; mildly alka- 
line; abrupt, wavy boundary. 

IICg—40 to 60 inches +, grayish-brown (10YR 5/2) loam; 
few, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, coarse, angular blocky structure; 
firm; calcareous. 


In areas not yet cultivated, there is a black or very dark 
grayish-brown A horizon about 9 to 12 inches thick. The color 
of the Ap horizon in some areas is very dark brown. In 
places а 1- to 4-inch layer of gravel and sand lies between 
the B and C horizons. The texture of the IICg horizon is 
light clay loam in a few places. The reaction of the A and 
B horizons ranges from Slightly acid to mildly alkaline. 

Berville soils have more gravel in the B horizon than 
Brookston soils. They have finer textured В and C horizons 
than Gilford soils. They are more poorly drained than 
Macomb soils. 

. Berville loam (0 to 9 percent slopes (Bh).— This soil is 
in drainageways and other low areas in the southern part 
of the county. In many areas the plow layer contains con- 
siderable gravel. Included in mapping were small areas 
of Brookston and Gilford soils and of gently sloping 
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Berville soils. 

Excessive wetness, the main limitation for farming, is 
caused partly by a high water table and partly by runoff 
from higher soils nearby. Artificial drainage makes it 
possible to grow crops. Frost damage is a hazard to crops 
in the lowest areas. 


Most of this soil is farmed. Corn and forage crops are 
the principal crops. Scattered small areas are in woods. 
(Capability unit IIw-8 (3/9c); woodland suitability 
group P) 
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Blount Series 


The Blount series is made up of somewhat poorly 
drained, level to gently sloping soils on till plains. These 
soils formed in clay loam or silty clay loam material. 

In a typical profile, the surface layer is very dark 
grayish-brown loam about 3 inches thick. The subsurface 
layer is pale-brown, friable loam about 5 inches thick. 
The subsoil, about 20 inches thick, is brown or yellowish- 
brown, firm silty clay loam and clay loam mottled with 
strong brown and grayish brown. Below the subsoil, at 
a depth of about 28 inches, is light-gray, firm, limy clay 
loam mottled with light olive brown. 

Fertility is moderately high, and the available water 
capacity is high. Runoff is slow to ponded in level areas 
and medium in gently sloping areas. The profile is satu- 
rated in spring because of a seasonal high water table, 
and during wet weather at other times of the year because 
of moderately slow permeability. Unless artificially 
drained, these soils warm up and dry out slowly in 
spring. They puddle and clod if cultivated when wet. 

Most of the acreage of these soils is farmed intensively. 

Typical profile of a Blount loam: 

O1—2 inches to 0, partly decomposed forest litter. 

А1—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, fine, granular structure; friable; 
slightly acid; abrupt, wavy boundary. 

A2—3 to 8 inches, pale-brown (10YR 6/3) loam; weak, very 
fine, subangular blocky structure; friable; medium 
acid; clear, wavy boundary. 

B21t—8 to 12 inches, brown (10YR 5/8) heavy silty clay 
loam; many, medium, distinct, strong-brown (7.5YR 
5/6) mottles; moderate, medium, angular blocky 
structure; firm; medium acid; clear, wavy boundary. 

B22t—12 to 28 inches, yellowish-brown (10YR 5/6) heavy 
clay loam; many, common, distinct, grayish-brown 
(2.5YR 5/2) mottles; strong, medium, angular blocky 
structure; firm; gray (10YR 6/1) clay coatings on 
numerous ped faces; medium acid in upper part, 
grading with depth to neutral; abrupt, smooth 
boundary. 

Cg—28 to 42 inches +, light-gray (10YR 6/1) clay loam; 
common, medium, distinct, light olive-brown (2.5Y 
5/4) mottles; weak, medium, angular blocky struc- 
ture; firm; calcareous. 


The А1 horizon is 2 or 3 inches thick. The texture of the 
B horizon in some areas is light clay or silty clay. The depth 
to the С horizon ranges from 18 to 86 inches but is most 
commonly between 24 and 86 inches. The reaction of the A 
and B horizons ranges from medium acid to mildly alkaline. 

Blount soils have a coarser textured B horizon than Nap- 
panee soils and finer textured underlying material than 
Conover soils. They lack the variability and stratification 
in the C horizon that is characteristic of Del Rey soils. 

Blount loam, 0 to 2 percent slopes (BIA).—This soil is 
on till plains throughout the county, Included in map- 
ping were small areas of Pewamo soils in drainageways 
and depressions. Also included were small areas of gently 
sloping Blount soils and small areas in which the surface 
layer is sandy loam. 

Wetness limits the use of this soil. Runoff is slow to 
ponded. Some areas lack outlets for drainage. 

Most of this soil is farmed intensively. Corn, sugar 
beets, and forage crops can be grown in areas that are 
artificially drained. (Capability unit ILw-2 (1.5b) ; wood- 
land suitability group Z) 

Blount loam, 2 to 6 percent slopes (BIB) —This soil is 
on till plains throughout the county. In places the plow 


layer contains small amounts of brown silty clay loam 
plowed up from the subsoil. Included in mapping were 
small areas of Morley soils that have slopes of 4 to 6 per- 
cent. Also included were small areas of level Blount soils 
and areas in which the surface layer is sandy loam. 

Excessive wetness is the main limitation for farming. 
Undulating topography makes it difficult to install a com- 
plete drainage system in some areas, but random tile and 
ditches are effective. Another limitation is a moderate 
hazard of erosion in intensively cultivated areas. Runoff 
is medium to slow. 

Most of this soil is farmed intensively. Corn, sugar 
beets, and forage crops can be grown in areas that are 
artificially drained. (Capability unit ILw-3 (1.5b) ; wood- 
land suitability group Z) 

Blount loam, 2 to 6 percent slopes, moderately eroded 
(BIB2).—This soil is on till plains throughout the county. 
It has short, uniform slopes, generally of 8 to 5 percent. 
About half the original surface layer has been removed 
by erosion. The present plow layer is grayish-brown and 
contains small amounts of brown silty clay loam. It is 
lighter colored, less fertile, lower in organic-matter con- 
tent, and more likely to crust than the plow layer of an 
uneroded Blount soil. Runoff is more rapid than on an 
uneroded soil, and consequently less water is available to 
plants. Included in mapping were spots of Blount soils 
so severely eroded that the subsoil is exposed. 

Wetness, poor tilth, and an erosion hazard are limita- 
tions for farming. Undulating topography makes instal- 
lation of a complete drainage system difficult in many 
areas, but random tile and ditches can be used to drain 
the wettest spots. 

This soil is farmed intensively. Corn and forage crops 
are commonly grown. (Capability unit Ilw-3 (1.5b); 
woodland suitability group 2) 


Borrow Pits 


Borrow pits (Bp) occur throughout the county, mostly 
adjacent to major highways. Nearly all the pits are in 
areas of coarse-textured to medium-textured, well drained 
to moderately well drained soils. Removal of soil material 
has destroyed the original soil profile. Some pits are 
too small to be outlined on the detailed soil map and 
are included within areas of other mapping units. 
(Capability unit VITIs-1 (Sa); no woodland suitability 
classification ) 


Boyer Series 


The Boyer series is made up of well-drained, level to 
steep soils on outwash plains and moraines. These souls 
formed in sandy loam or loamy sand and are underlain 


at à depth of 24 to 42 inches by strata of limy sand and 
gravel 


In a typical profile, the surface layer is dark grayish- 
brown loamy sand about 7 inches thick, and the subsur- 
face layer is light yellowish-brown loamy sand about 8 
inches thick. The subsoil is about 15 inches thick; the 
upper 9 inches is strong-brown, friable sandy loam, and 
the lower part is yellowish-red, firm gravelly sandy clay 
loam. At a depth of about 30 inches is brown, loose, limy, 
stratified sand and gravel. 
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Figure 7.—Profile of a Boyer loamy sand. Numbers on tape indicate 
depth in feet. Boyer soils are 24 to 42 inches deep to sand and 
gravel. 


Fertility is moderately low. Permeability is moderately 
rapid. The available water capacity is moderately low; 
the moisture supply is generally not adequate for opti- 
mum growth of crops and is especially likely to be de- 
ficient during the dry summer months. 

Most of the level to sloping acreage 1s farmed. Corn, 
small grain, and hay are the major crops. Much of the 
more strongly sloping acreage has been farmed in the 
past but is now idle or is growing up to brush and trees, 
'The steepest areas remain in woods. 

Typical profile of а Boyer loamy sand: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
slightly acid; abrupt, smooth boundary. 

A2—7 to 15 inches, light yellowish-brown (10YR 6/4) loamy 
sand; weak, fine, granular structure; very friable; 
medium acid; clear, wavy boundary, 

B21t—15 to 24 inches, strong-brown (7.5YR 5/8) light sandy 
loam; weak, medium, subangular blocky structure; 
friable; medium acid; clear, wavy boundary. 

B22t—24 to 30 inches, yellowish-red (5YR 5/6) gravelly 
sandy clay loam; moderate, medium, subangular 
blocky structure; firm; slightly acid; abrupt, irregu- 
lar boundary, 


IIC—30 to 48 inches +, brown (10YR 5/3), stratified coarse 
sand and fine gravel; single grain; calcareous. 

The color of the Ap horizon is brown in some places. In 
areas not cultivated, there is a very dark grayish-brown А1 
horizon that is 1 to 3 inches thick. The combined thickness 
of the Ap and A2 horizons ranges from 12 to about 20 inches. 
The texture of the B21t horizon is loam in some places, and 
that of the B22t horizon is sandy loam, gravelly clay loam, 
or clay loam, The texture of the IIC horizon is dominantly 
sand in some places. The reaction of the A and B horizons 
ranges from medium acid to neutral. 

зоуег soils have a lower total clay content throughout 
the profile than Fox soils. They have a finer textured B 
horizon than Spinks soils. The depth to the limy IIC horizon 
is less in Boyer soils than in Oshtemo soils. 

Boyer loamy sand, 0 to 2 percent slopes (BrA).—This 
soil is on outwash plains. In some areas the plow layer 
contains fine gravel. Included in mapping were areas of 
Wasepi soils in small depressions and narrow drainage- 
ways. These included soils dry out slowly in spring and 
after rain. 

Permeability of this Boyer soil is moderately rapid. 
The available water capacity is moderately low, and lack 
of sufficient moisture during much of the growing season 
is a major limitation. There is little or no hazard of water 
erosion, because surface runoff is very slow, but soil blow- 
ing is a hazard if large areas are left bare of vegetation. 

Nearly all of this soil is farmed. Corn, small grain, and 
forage crops are the major crops. (Capability unit IIIs-3 
(4a); woodland suitability group M) 

Boyer loamy sand, 2 to 6 percent slopes (BrB).— This 
soil occurs both on outwash plains and on moraines. On 
the outwash plains, the slopes are long and uniform; on 
the uplands, the slopes are short to medium in length and 
are irregular in shape. Next to drainageways, the slopes 
have a gradient of 4 to 6 percent. In some areas the plow 
layer contains strong-brown sandy loam plowed up from 
the subsoil. Included in mapping were areas of Wasepi 
and Brady soils in narrow drainageways. These included 
soils dry out slowly in spring and after rain. Also in- 
cluded were small areas of level Boyer soils. 

Permeability of this Boyer soil is moderately rapid. 
The available water capacity is moderately low, and lack 
of sufficient moisture during much of the growing season 
is a major limitation. Surface runoff is slow to medium; 
consequently, there 1s a slight hazard of water erosion. 
Soil blowing is a hazard if the surface is bare. 

Most of this soil is farmed. Corn, small grain, and for- 
age erops are the major crops. (Capability unit IIIs-4 
(4a) ; woodland suitability group M) 

Boyer loamy sand, 6 to 12 percent slopes (BrC).—This 
soil is on moraines. The slopes are short to medium in 
length and either uniform or irregular in shape. Where 
organie matter has accumulated, the color of the upper- 
most 2 to 4 inches is very dark grayish brown to very 
dark brown. A few areas included in mapping are mod- 
erately eroded, and in these places the surface layer is 
browner than elsewhere and is more likely to crust. 

Permeability of this soil is moderately rapid. 'The avail- 
able water capacity is moderately low. Surface runoff is 
medium or moderately rapid in cultivated areas. The 
erosion hazard and lack of moisture during the growing 
season are the major limitations. Where the slopes are 
short and irregular, it is diffieult to farm on the contour 
or to lay out terraces and diversions for control of runoff. 
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Less erosion takes place if grasses and legumes are grown 
instead of cultivated crops. 

Much of this soil is in woods or pasture. Corn, small 
grain, and forage crops are the major cultivated crops. 
(Capability unit Ille-9 (4a); woodland suitability 
group M) 

Boyer loamy sand, 12 to 18 percent slopes (BrD).—This 
soil is on moraines. The slopes are short and irregular. 
Included in mapping were small areas in which the 
gradient is less than 12 percent; these areas are on ridges 
and knolls and at the base of slopes. Also included are 
small areas, next to drainageways and depressions, in 
which the gradient is more than 18 percent. 

Runoff is rapid in cultivated areas of this soil, and the 
short, irregular slopes make it difficult to farm on the 
contour or to lay out terraces for control of runoff. The 
erosion hazard and a lack of sufficient moisture are the 
major limitations. 

Nearly all of this soil is in woods. A limited acreage 
is used for cultivated crops, orchards, native pasture, and 
forage crops. Cultivated crops should be grown only 
occasionally, because of the risk of erosion. Trees and 
drought-resistant pasture plants are better suited. (Capa- 
bility unit IVe-9 (4a) ; woodland suitability group M) 

Boyer loamy sand, 18 to 25 percent slopes (BrE).—This 
soil oceurs as small areas on moraines. Where organic 
matter has accumulated, the color of the uppermost 2 to 
4 inches of the surface layer is very dark grayish brown. 
The slopes are short and irregular, and the gradient var- 
ies considerably within short distances. A. few areas 
included in mapping are moderately eroded, and a few 
are severely eroded. Runoff is more rapid and tilth is 
poorer in these eroded areas than elsewhere; germination 
of seeds is uneven, and stands of plants are poor. 

The slope and the erosion hazard are severe limitations. 
Runoff is rapid, and little water soaks in. Operating farm 
machinery safely is difficult. 

Almost all of this soil is in woods. A few areas are in 
native pasture. The permanent vegetation helps to control 
erosion. (Capability unit VIe-2 (4а); woodland suitabil- 
ity group M) 

Boyer loamy sand, 25 to 50 percent slopes (BrF). —This 
soil is on moraines. The slopes are short and irregular, 
and the gradient varies considerably within short dis- 
tances. Included in mapping were slopes of lesser gradi- 
ent on hills, knolls, and spurs and at the base of slopes; 
very short, uniform slopes on long bluffs next to major 
drainageways, large muck depressions, and Jakes; and 
small areas of Fox soils, which are on the crests of ridges. 

'T'he slope and the erosion hazard are very severe limi- 
tations. Operating farm machinery safely is difficult. 
'l'rees and native pasture plants are suitable vegetation. 

Almost all of this soil is in woods. А. few areas are in 
native pasture. (Capability unit VIIe-9 (4a); woodland 
suitability group M) 

Boyer sandy loam, 0 to 2 percent slopes (BsA}.—This 
soil occurs both on outwash plains and on moraines. In 
some areas the plow layer contains fine gravel. Included 
in mapping were areas of Wasepi soils in small depres- 
sions and narrow drainageways. 

Permeability of this Boyer soil is moderately rapid. 
The available water capacity is moderately low, and 
lack of sufficient moisture during much of the growing 


season is a major limitation. There is little or no hazard 
of water erosion, because surface runoff is very slow, but 
soil blowing is a slight hazard if large areas are left 
unprotected. 

Nearly all of this soil is farmed. Corn, small grain, 
and forage crops are the major crops. (Capability unit 
IIIs-8 (42) ; woodland suitability group М) 

Boyer sandy loam, 2 to 6 percent slopes (BsB).—This 
soil occurs as extensive areas both on outwash plains and 
on moraines. On the outwash plains, the slopes are long 
and uniform or gently undulating; on the uplands, the 
slopes are short to medium in length and more irregular 
in shape. The slopes next to drainageways on the uplands 
commonly have a gradient of 4 to 6 percent. Small areas 
on the outwash plains are level. Included in mapping 
were areas of Wasepi soils in narrow  drainageways. 
Wasepi soils are somewhat poorly drained; they dry out 
slowly in spring and after rain. 

Permeability of this Boyer soil is moderately rapid. 
The available water capacity is moderately low, and Jack 
of sufficient moisture during much of the growing season. 
is a major limitation. Runoff is slow to medium; conse- 
quently, there is a slight hazard of water erosion. Soil 
blowing is a hazard if the surface is left bare. 

Most of this soil is farmed. Corn, small grain, and 
forage crops are the major_ crops. (Capability unit 
IIIs-4 (4а); woodland suitability group М) 

Boyer sandy loam, 6 to 12 percent slopes {BsC).—T his 
soil is on moraines. The slopes are short to medium in 
length and either uniform or irregular in shape. 

Permeability of water is moderately rapid, and the 
available water capacity is moderately low. Runoff is 
medium to rapid in cultivated areas. The major limita- 
tions are the erosion hazard and a lack of suflicient mois- 
ture during much of the growing season. Where the 
slopes are short and irregular, it is difficult to farm on 
the contour or to lay out terraces and. diversions for con- 
trol of runoff. Less erosion takes place if grasses and 
legumes are grown instead of cultivated crops. 

Most of this soil is farmed. Corn, small grain, and. for- 
age crops are the major crops. (Capability unit IIIe-9 
(4a) ; woodland suitability group М) 

Boyer sandy loam, 12 to 18 percent slopes (BsD).— This 
soil occurs as small areas on moraines. The slopes are 
short and irregular, and they vary considerably in gradi- 
ent within short distances. The plow layer is brown 
heavy sandy loam. Erosion has removed part of the 
original surface layer from some areas, and in a few 
areas material from the subsoil has been mixed into the 
plow layer. Rills have developed in some areas. Included 
in mapping were severely eroded spots, іп which germi- 
nation of seed is uneven and stands of plants are poor. 
Also included were small areas of Fox soils. | 

This Boyer soil is severely limited by the slope, rapid 
runoff, and the resulting erosion hazard. In some areas 
erosion has already lowered the organic-matter content 
and impaired the fertility and the available water capac- 
ity. The short, irregular slopes make 16 difficult to farm 
on the contour or to lay out terraces for control of runoff. 

This soil should be cultivated only occasionally. ‘Trees 
and drought-resistant pasture plants are better suited 
than cultivated crops. Nevertheless, most of the acreage 
is farmed. (Capability unit IVe-9 (4а); woodland suit- 
ability group M) 
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Brady Series 


The Brady series is made up of somewhat poorly 
drained, level to gently sloping or undulating soils on 
outwash plains. These soils formed in loamy sand, sand, 
and gravelly material. 

In a typical profile, the surface layer is very dark 
grayish-brown loamy sand about 10 inches thick. The 
subsurface layer, about 12 inches thick, is pale-brown, 
very friable loamy sand mottled with yellowish brown. 
The subsoil is about 26 inches thick. It consists mainly of 
light brownish-gray and pale-brown, friable sandy loam 
mottled with strong brown, yellowish brown, and light 
gray. Pale-brown, loose, limy, stratified sand and gravel 
underlie the subsoil at а depth of about 48 inches. 

Fertility is moderate to low, and the available water 
capacity is moderate to moderately low. The water table 
is high in spring and during wet weather in other sea- 
sons. Permeability is moderate to moderately rapid except 
when the water table is high. If the water table is lowered 
by artificial drainage, the soils dry out quickly and tend 
to be droughty. 

Typical profile of a Brady loamy sand: 

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure: very 
friable; medium acid; abrupt, smooth boundary. 

A2—10 to 22 inches, pale-brown (10YR 6/3) loamy sand; 
common, medium, distinct, yellowish-brown (10YR 
5/8) mottles; weak, medium, granular structure; 
very friable; medium acid; gradual, wavy boundary. 

B21t—22 to 34 inches, light brownish-gray (10YR 6/2) light 
sandy loam; common, medium, distinct, strong- 
brown (7.5YR 5/8) mottles; weak, medium, subangu- 
lar blocky structure; very friable; medium acid; 
gradual, wavy boundary. 

B22t—34 to 48 inches, pale-brown (10YR 6/3) heavy sandy 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/6) and faint, light-gray (10YR 7/2) mot- 
tles; weak, medium, subangular blocky structure; 
friable; slightly acid; abrupt, smooth boundary. 

ІІС--48 to 60 inches +, pale-brown (10YR 6/3), stratified 
coarse sand and fine gravel; single grain; loose; 
calcareous. 


In areas not yet cultivated, there is a very dark gray A1 
horizon 2 to 5 inches thick. The color of the Ap horizon is 
very dark gray in some areas. The texture of the IIC horizon 
ranges from dominantly coarse sand to a mixture of fine 
gravel and sand. The reaction of the A and B horizons ranges 
from medium acid to slightly acid. 

The material in which Brady soils formed was similar to 
that in which Oshtemo soils formed, but Brady soils are more 
poorly drained than Oshtemo soils and have a more mottled 
B horizon. Brady soils have a thicker and more acid B hori- 
zon than Wasepi soils. They have a thicker and coarser tex- 
tured B horizon than Matherton soils. 

Brady loamy sand, 0 to 2 percent slopes (BiA)— This 
soil is on outwash plains throughout the county. In places 
the plow layer is sandy loam. Included in mapping were 
areas of gently sloping soils and of soils in which loam 
to heavy silty clay loam occurs at a depth of 49 to 66 
inches. 

Unless artificially drained, this soil has severe limita- 
tions for crops, pasture, and trees. It warms up and dries 
out slowly, and there are small depressions that stay wet 
longer than the surrounding soil. Drainage is difficult 
because the sandy soil material is unstable, especially 
when wet, and tends to cave into trenches and ditches. 
Other limitations are moderate to low fertility, a hazard 


of frost damage in low areas, and a shortage of available 
water during dry periods. 

Most of this soil is in forage crops and pasture. Scat- 
tered areas are in woods. (Capability unit IIIw-5 (4b); 
woodland suitability group G) 

Brady loamy sand, 2 to 6 percent slopes (8i8).—This 
soil is on outwash plains throughout the county. Included 
in mapping were areas in which the surface layer is 
sandy loam; areas of level Brady soils, which have slower 
surface drainage than the surrounding gently sloping 
soil; and areas in which loam to heavy silty clay loam 
occurs at a depth of 42 to 66 inches. 

Unless artificially drained, this soil has severe limita- 
tions for crops, pasture, and trees. It warms up and dries 
out slowly, and there are small depressions and drainage- 
ways that stay wet longer than the surrounding soil. 
Installing a complete drainage system is difficult in many 
areas because of undulating relief, but random tile and 
ditches are effective in such places. Ditches and tile 
trenches are unstable when the soil is wet. Some areas 
lack outlets for drainage. Other limitations are moderate 
to low fertility, a frost hazard in low areas, and a short- 
age of available water during periods of dry weather. 

Most of this soil is in forage crops and pasture. Scat- 
tered areas are in woods. (Capability unit IIIw-5 (4b); 
woodland suitability group G) 


Breckenridge Series 


This series is made up of poorly drained, level or de- 
pressional soils on lake plains and till plains in the cen- 
tral and northern parts of the county. These soils formed 
in sandy loam over loam, clay loam, or silty clay loam. 

In a typical profile, the surface layer is black sandy 
loam about 9 inches thick. The subsoil, about 18 inches 
thick, consists of 3 inches of gray, very friable sandy 
loam over 15 inches of dark-gray, friable heavy sandy 
loam mottled with yellowish brown. Below the subsoil, 
at а depth of about 27 inches, is gray, firm, limy silty 
clay loam mottled with olive brown. 

Fertility is medium, and the available water capacity 
is medium. Runoff is slow to ponded. Permeability is 
moderately rapid in the upper part of the profile and 
moderately slow in the lower part. Runoff from higher 
areas accumulates on these soils, and in undrained areas 
the water table is at a depth of less than 12 inches. The 
gray color of the subsoil is an indication of prolonged 
wetness. The soils dry out slowly in spring and after 
prolonged rain in other seasons, and the high water 
table limits the growth of roots and makes the use of 
farm machinery difficult. 

If drained, these soils are used for crops, mainly corn 
and forage crops. Undrained areas are mainly in pasture 
or woods. 

Typical profile of Breckenridge sandy loam: 

Ap—0 to 9 inches, black (10YR 2/1) sandy loam; weak, 
medium, granular structure; very friable; high in 
organic-matter content; mildly alkaline; abrupt, 
smooth boundary. 

B21g—9 to 12 inches, gray (YR 5/1) sandy loam; weak, 
coarse, granular structure; very friable; mildly alka- 
line; gradual, irregular boundary. 


В225--12 to 27 inches, dark-gray (5YR 4/1) heavy sandy 
loam; common, medium, distinct, yellowish-brown 
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(10Ү 5/4) mottles; weak, 
blocky structure; friable; 
wavy boundary. 

IIO—27 to 42 inches +, gray (БҮ 5/1) silty clay loam; 
many, coarse, distinct, light olive-brown (2.5Y 5/4) 
mottles; massive; firm; calcareous. 

In some areas a 2- to 10-inch layer of muck covers the 
surface. The texture of the B horizon is light clay loam in 
some areas, and pockets or lenses of sand and sandy loam 
occur. The depth to the IIC horizon ranges from 18 to 42 
inches. The reaction of the A and B horizons is mainly neu- 
tral to mildly alkaline. 

Breckenridge soils are more poorly drained and have a 
grayer B horizon than Belding soils. They have a finer tex- 
tured subsoil than Pinconning soils and a coarser textured 
subsoil than Pewamo soils. 

Breckenridge sandy loam (0 to 2 percent slopes) 
(Bu).—This soil is on till plains and lake plains in the cen- 
tral and northern parts of the county. The plow layer is 
high in organic-matter content and in some places is very 
dark grayish brown rather than black. Included in map- 
ping were a few small areas of Linwood muck in depres- 
sions. 

Unless artificially drained by tile and ditches, this soil 
has moderate limitations for crops, pasture plants, and 
trees. It warms up and dries out slowly in spring, and 
there are small depressions that stay wet longer than 
surrounding areas. Some areas lack outlets for drainage. 
The depth to and spacing of tile depend on the depth to 
the moderately fine textured underlying material. Frost 
damage is a hazard in the lowest areas. 

The larger areas of this soil are drained and intensively 
farmed. Corn and forage crops are the main crops. The 
smaller areas are still in woods. (Capability unit ILw-8 
(3/2c) ; woodland suitability group W) 


medium, subangular 
mildly alkaline; clear, 


Brevort Series 


'The Brevort series is made up of poorly drained, level 
or depressional soils on lake plains and outwash plains 
in the central and northern parts of the county. These 
soils formed in sand or loamy sand 18 to 42 inches thick 
over loam, silty clay loam, or clay loam. 

Іп a typical profile, the surface layer is very dark gray 
loamy sand about 10 inches thick. The subsoil is about 
18 inches thick. The upper 12 inches is grayish-brown, 
very friable loamy fine sand over light brownish-gray, 
loose loamy sand. In some profiles the loamy sand layer 
contains lenses of gray and olive-brown silty clay loam. 
The lower 6 inches of the subsoil is gray, friable sandy 
loam mottled with light yellowish brown. Below the sub- 
soil is a 6-inch layer of yellowish-brown and light-gray, 
loose, limy coarse sand and fine gravel mottled with 
yellowish brown. At a depth of 34 inches is light olive- 
brown, firm, limy clay loam mottled with light gray. 

Fertility is low. The sandy upper layers have а mod- 
erately low available water capacity; the finer textured 
lower layers hold more water and help to keep the sandy 
layers moist. Runoff is very slow to ponded. Permeability 
is rapid in the sandy upper layers and moderate in the 
finer textured lower layers. Runoff from adjoining higher 
soils accumulates, and the water table is at a depth of less 
than 12 inches in spring, unless lowered by artificial 
drainage. The gray color of the subsoil is an indication 
of prolonged wetness. The soils warm up and dry out 
slowly in spring and after prolonged rain in other sea- 


sons, and in some years they are wet enough in fall that 

harvesting of crops is delayed or even prevented. Unless 

lowered artificially, the water table restricts the growth 

of roots and makes it difficult to use farm machinery. 
Drained areas of these soils are used for crops and 

pasture. Undrained areas are in woods or native pasture. 
Typical profile of Brevort loamy sand: 


Ар-0 to 10 inches, very dark gray (10YR 3/1) loamy sand; 
moderate, medium, granular structure; very friable ; 
slightly acid; abrupt, smooth boundary. 

B21—10 to 15 inches, grayish-brown (10YR 5/2) loamy fine 
sand; weak, fine, granular structure; very friable; 
neutral; clear, wavy boundary. 

B22—15 to 22 inches, light brownish-gray (10YR 6/2) loamy 
sand; thin lenses of gray (2.5Y 5/0) and olive-brown 
(2.5Y 4/4) silty clay loam; single grain; loose; neu- 
tral; gradual, wavy boundary. 

IIB23g—22 to 28 inches, gray (10YR 5/1) coarse sandy loam; 
few, fine, distinct, light yellowish-brown (10YR 6/4) 
mottles; weak, medium, subangular blocky structure; 
friable; mildly alkaline; clear, wavy boundary. 

ПІСІ-28 to 34 inches, yellowish-brown (10YR 5/4) coarse 
sand and fine gravel; many, medium, distinct, light- 
gray (10YR 6/1) mottles; single grain; loose; cal- 
careous; abrupt, wavy boundary. 

IVC2—34 to 44 inches -L, light olive-brown (2.5Y 5/4) clay 
loam; many, fine, distinct, light-gray (10YR 6/1) 
mottles; massive; firm; calcareous. 

In areas not yet farmed, there is a very dark gray or black 
A1 horizon 5 to 10 inches thick. The texture of the IVC hori- 
zon is loam, clay loam, or silty clay loam. Some profiles lack 
a IIIC horizon, The reaction of the A and B horizons ranges 
from slightly acid to mildly alkaline. 

Brevort soils developed in material similar to that in which 
Iosco soils developed. They are more poorly drained than 
Tosco soils. Brevort soils have coarser textured A, B21, and 
B22 horizons than Breckenridge soils, and they have coarser 
textured underlying material than Pineonning soils. 


Brevort loamy sand (0 to 2 percent slopes) (Bv).— 
This soil is on outwash plains and lake plains in the 
central and northern parts of the county. 

Runoff from adjoining higher areas makes this soil 
excessively wet, especially in the early part of the grow- 
ing season. Artificial drainage is needed for eflicient 
production of crops. Crops in the lowest areas are subject 
to frost damage. 

Most areas of this soil are in woods. Corn and forage 
crops can be grown in areas that are drained artificially. 
(Capability unit IIIw-10 (4/2c); woodland suitability 
group W) 


Brookston Series 


'The Brookston series is made up of poorly drained, 
level or depressional soils on till plains. These soils 


formed in loam or light clay loam material. . 
In a typical profile the surface layer is very 
dark brown loam about 19 inches thick. The subsoil, 


about 26 inches thick, is gray, firm clay mottled with 
yellowish brown. The underlying material, at a depth of 
about 98 inches, is light-gray, firm, limy loam mottled 
with brownish yellow. 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is very slow 
to ponded. The water table is high in spring and after 
rain in other seasons. The gray color of the subsoil results 
from prolonged saturation. After the soils have been 
drained and have dried out, they are easy to work and 
easy to keep in good tilth. 
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Figure 


8.—Profile of Brookston loam, a poorly drained soil that 
has a very dark brown surface layer and a gray subsoil. Numbers 
on tape indicate depth in feet. 


Most of the common crops can be grown in drained 
areas of Brookston soils. 
Typical profile of Brookston loam: 


Ap—0 to 8 inches, very dark brown (10YR 2/2) loam; mod- 
erate, medium, granular structure; friable; slightly 
acid; abrupt, wavy boundary. 

А1—8 to 12 inches, very dark brown (10YR 2/2) heavy loam; 
moderate, coarse, granular structure; friable; slightly 
acid; gradual, wavy boundary. 

B21tg—12 to 15 inches, gray (10YR 6/1) light clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; very dark brown (10YR 2/2) coatings on 
ped faces; neutral; gradual, wavy boundary. 

B22tg—15 to 38 inches, gray (10YR 6/1) clay loam; common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; weak, medium, prismatie structure breaking to 
moderate, medium, subangular blocky; firm; thin to 
thick clay films on numerous peds; mildly alkaline: 
abrupt, irregular boundary. 

Cg—3S8 to 48 inches --, light-gray (10YR 7/1) loam: common, 


medium, distinct, brownish-yellow (10YR 6/6) mot- 
tles; weak, coarse, subangular blocky structure; 
firm; calcareous. 


SURVEY 


The color of the A horizon is black or very dark gray in 
some areas. In thickness, this horizon ranges from 10 to 14 
inches. The texture of the B horizon is silty clay loam in some 
areas, The thickness of the A and B horizons combined ranges 
from 32 to about 50 inches. The reaction of these horizons 
ranges from slightly acid to mildly alkaline. 

Brookston soils have a finer textured С horizon than Barry 
soils, They developed in material similar to that in which 
Conover soils developed but are more poorly drained than 
Conover soils and have a grayer B horizon. 

Brookston loam (0 to 2 percent slopes) (Bw).— This soil 
is on till plains throughout the county. Included with it 
in mapping were a few areas of gently sloping Brookston 
soils. 

Unless artificially drained by tile and ditches, this soil 
has severe limitations for crops, pasture, and trees. It 
warms up and dries out slowly in spring, and there are 
small depressions and drainageways s that s stay wet longer 
than the surrounding areas. Farm mac hinery bogs down 
readily during wet weather in spring and fall. The soil 
material is stable, and tile and ditches are easily main- 
tained. Some areas lack outlets for drainage. Frost dam- 
age is a hazard to crops in low areas. 

“Most of this soil is farmed intensively. Corn is the 
crop most commonly grown, Scattered small areas are 
in woods. (Capability unit IIw—£ (2.5c) ; woodland suit- 
ability group P) 


Capac Series 


The Capac series is made up of somewhat poorly 
drained, level to undulating soils on till plains. These 
soils formed in loamy material and were affected during 
formation by a fluctuating high water table. 

In a typical profile, the surface layer is very dark 
grayish-brown fine sandy loam about 5 inches thick. The 
subsoil is about 29 inches thick. The upper 7 inches con- 
sists of yellowish-brown, very friable sandy loam over 
light brownish-gray, very friable sandy loam mottled 
with yellowish brown. The lower 22 inches is grayish- 
brown and yellowish-brown, firm clay loam mottled with 
yellowish brown, gray, and grayish brown. Below the 
subsoil, at à depth of about 34 inches, is gray, firm, limy 
loam mottled with yellowish brown. 

Fertility is high, and the available water capacity is 
high. Runoff is ‘slow. Water that runs off higher sur- 
rounding soils aceumulates, and the water table 1s within 
a foot or two of the surface in spring and after rain in 
other seasons. Permeability is moderately slow, except 
when the water table is high. After the soils have been 
drained and have dried out, they are easy to work and 
easy to keep in good tilth. 

Most of the acreage is used for crops. 

Typical profile of a Capac fine sandy loam: 

01--2 inches to 0, forest litter derived from deciduous trees. 

А1—0 to 5 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam; moderate, medium, granular structure; 
friable; slightly acid; clear, irregular boundary. 

Bi—5 to 8 inches, yellowish-brown (10YR 5/6) sandy loam; 
weak, fine, subangular blocky structure; very friable; 
strongly acid; clear, wavy boundary. 

A'2—8 to 12 inches, light brownish-gray (10YR 6/2) sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; weak, fine, subangular blocky 
structure; very friable; strongly acid; clear, wavy 
boundary. 

B’21t—12 to 18 inches, grayish-brown (10YR 5/2) clay loam; 
common, medium, distinct, yellowish-brown (10YR 
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5/6) mottles; moderate, coarse, subangular blocky 
structure; firm; neutral; gradual, wavy boundary. 

B’22t—-18 to 29 inches, yellowish-brown (10YR 5/6) clay 
loam; many, medium, faint, grayish-brown (2.5Y 5/2) 
mottles; moderate, fine, subangular blocky structure; 
firm; neutral; gradual, wavy boundary. 

B’23tg—29 to 84 inches, grayisb-brown (10YR 5/2) clay 
loam; many, medium, faint, gray (10ҮП, 5/1) and 
distinct, yellowish-brown (10YR 5/6) mottles; mod- 
erate, medium, subangular blocky structure; firm; 
mildly alkaline; abrupt, wavy boundary. 

Cg—34 to 48 inches --, gray (10YRH 5/1) loam; common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; weak, medium, subangular blocky structure; 
firm; calcareous. 


In cultivated areas these soils have a very dark grayish- 
brown or dark grayish-brown Ap horizon 6 to 10 inches thick. 
In some areas the texture of the lower part of the B horizon 
is silty clay loam. The reaction of the upper part of the B 
horizon ranges from strongly acid to slightly acid, and that 
of the lower part from medium acid to mildly alkaline. 

Capac soils are less well drained than Marlette soils, which 
are not mottled. They are better drained and less gray than 
Brookston soils. 

Capac fine sandy loam, 0 to 2 percent slopes (CaA).— 
This soil is on till plains in the central and northern 
parts of the county. In a few areas the plow layer is loam 
or sandy loam rather than fine sandy loam. Included in 
mapping were small areas of gently sloping Capac soils. 
Also included were small areas of the darker colored and 
more poorly drained Brookston soils in drainageways 
and depressions. These Brookston soils dry out more 
slowly than the surrounding Capac soils. 

Excessive wetness early in spring is the main limitation 
for farming. Farm machinery bogs down, and the growth 
of roots is restricted unless the water table is lowered. 
'Tile drainage is needed for efficient production of most 
crops. The soil material is stable, and ditches and tile 
are easy to maintain. 

Nearly all of this soil is intensively farmed. Corm, 
sugar beets, small grain, and forage crops are grown. 
(Capability unit IIw-4 (2.5b); woodland suitability 
group Z) 

Capac fine sandy loam, 2 to 6 percent slopes (CaB).— 
This soil is on till plains in the central and northern 
parts of the county. The slopes are uniform, are medium 
to long, and generally have a gradient of less than 5 per- 
cent. In some areas the plow layer is loam or sandy loam 
rather than fine sandy loam. Included in mapping were 
areas of moderately eroded Capac soils, mainly where 
the slope is 5 or 6 percent. In these eroded areas, the 
plow layer is lighter colored and contains some clay loam 
plowed up from the subsoil. Also included were areas of 
the slightly coarser textured Belding soils at slightly 
higher elevations and of the dark-colored, poorly drained 
Brookston soils in depressions and drainageways. The 
included Brookston soils dry out and warm up slowly 
in spring. 

Excessive wetness early in spring is the main limita- 
tion for farming. Tile drainage is needed for efficient 
production of crops. Uneven relief in a few areas makes 
it difficult to plan complete drainage systems. Random 
tile and surface ditches are effective 1n such areas. 

Nearly all of this soil is farmed intensively. Corn, 
sugar beets, small grain, and forage crops are grown. 
(Capability unit ТІм-5 (2.5b); woodland suitability 
group Z) 


Carlisle Series 


The Carlisle series is made up of very poorly drained, 
level or depressional, organic soils that occur on till 
plains, outwash plains, and moraines. These soils formed 
in material derived from the remains of woody plants, 
grasses, and sedges. 

In a typical profile, the surface layer is black muck 
about 14 inches thick. Below this is a 14-inch layer of 
very dark brown, very friable muck that contains small 
fragments of partly decomposed wood. At a depth of 
28 inches is dark grayish-brown, very friable peaty muck. 

Fertility is low; the supplies of phosphorus, potassium, 
and many micronutrients are inadequate. The available 
water capacity is very high. Runoff is very slow to 
ponded. Permeability varies but is commonly rapid. The 
water table is high unless lowered by artificial drainage. 

Typical profile of Carlisle muck: 

1—0 to 14 inches, black (10YR 2/1) muck; moderate, medium, 
granular structure; friable; slightly acid; gradual, 
wavy boundary. 

2—14 to 28 inches, very dark brown (10XR 2/2) muck; mod- 
erate, fine, granular structure; very friable ; contains 
many small, partly decomposed wood fragments; 
slightly acid; gradual, wavy boundary. 

3—28 to 44 inches +, dark grayish-brown (10YR 4/2) peaty 
muck; massive; very friable; slightly acid. 

The surface layer is 10 to 24 inches thick. It contains few 
to many fragments of partly decomposed wood and a few 
logs up to 2 feet in diameter. The reaction of the profile 
ranges from medium acid to neutral. 

Carlisle soils differ from Houghton soils in containing 
wood fragments. They lack the substratum of marl that is 
characteristic of Edwards soils and the substratum of sand 
that is characteristic of Tawas soils. 

Carlisle muck (0 to 1 percent slopes) (Cc)-—This soil 
occurs in depressions on till plains, outwash plains, and 
moraines throughout the county. 

Excessive wetness is the main limitation for farming. 
Unless the water table is lowered by artificial drainage, 
farm machinery bogs down and farming operations are 
hampered. The water table should be controlled at a level 
low enough to allow adequate room for growth of roots 
but not so low that the organie material will settle. Some 
areas lack outlets for drainage. Shortages of phosphorus, 
potassium, and several micronutrients, including manga- 
nese, boron, copper, and zinc, constitute another limita- 
tion. Frost damage is a hazard to crops in the lowest 
areas, and soil blowing is also a hazard if large areas are 
cultivated. 

If this soil is artificially drained, adequately fertilized, 
and protected against the wind, many short-season, frost- 
resistant crops can be grown. Most of the larger areas 
have been drained and are farmed intensively. Vegetables 
for market are common crops. Small areas are in woods. 
(Capability unit IIIw-15 (Mc); woodland suitability 
group J) 


Celina Series 


The Celina series is made up of moderately well 
drained, level to gently sloping soils on till plains and 
low moraines. These soils formed in loamy material. 

In a typical profile, the surface layer is dark grayish- 
brown loam about 8 inches thick. The subsurface layer 
is brown, friable loam about 4 inches thick. The subsoil, 
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about 12 inches thick, is yellowish-brown, firm clay loam 
mottled in the lower part with grayish brown. Pale- 
brown, firm, limy heavy loam mottled with grayish 
brown underlies the subsoil at a depth of about 24 inches. 

Fertility is high, the available water capacity is high, 
runoff is slow to medium, and permeability is moderately 
slow. 

Nearly all areas of these soils are farmed intensively. 
Corn, small grain, and forage crops are the main crops. 

Typical profile of a Celina loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 12 inches, brown (10YR 5/3) loam; weak, fine, sub- 
angular blocky structure; friable; strongly acid; 
abrupt, wavy boundary. 

B21t—12 to 18 inches, yellowish-brown (10YR 5/6) clay loam; 
moderate, medium, subangular blocky structure; 
firm; contains a considerable amount of A2 material 
on cleavage and ped faces and in root channels; 
strongly acid; gradual, irregular boundary. 

B22t—18 to 24 inches, yellowish-brown (10YR 5/4) clay 
loam; common, medium, faint, brown (7.5YR 5/4) 
mottles and few, medium, distinct, grayish-brown 
(10YR 5/2) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid; abrupt, wavy 
boundary. 

C—24 to 42 inches ++, pale-brown (10YR 6/3) heavy loam; 
many, medium, distinct, grayish-brown (10YR 5/2) 
mottles; moderate, medium, platy structure; firm; 
calcareous. 

In areas not yet farmed, there is a very dark grayish-brown 
А1 horizon 1 to 3 inches thick. The texture of the upper part 
of the B horizon is heavy loam in some areas. The depth to 
mottling ranges from 16 to about 28 inches. The depth to the 
C horizon ranges from 20 to 40 inches. In a few areas the 
texture of the С horizon is silt loam or light clay loam. The 
reaction of the A and B horizons ranges from strongly acid 
to slightly acid. 

Celina soils formed in material similar to that in which 
Miami soils formed, but they differ from Miami soils in 
having mottles in the lower part of the B horizon. Celina 
soils are better drained and less mottled than Conover soils. 

Celina loam, 0 to 2 percent slopes (CeA).—This soil is 
on till plains and low moraines. In some cultivated areas 
the plow layer contains small amounts of pale-brown 
loam plowed up from the underlying material, and in 
some areas the plow layer is sandy loam rather than 
loam. Included in mapping were small areas of gently 
sloping Celina loam. Also included were wet spots and 
small areas of muck. 

This soil has no limitations that seriously affect its use 
for farming. 

Nearly all of the acreage is farmed intensively. Corn 
and small grain are major crops. Alfalfa and other for- 
age crops are grown also. (Capability unit 1-1 (2.5a) ; 
woodland suitability group D) 

Celina loam, 2 to 6 percent slopes (CeB).—This soil is 
on low moraines. The slopes are uniform and of medium 
length, and the relief is commonly gently undulating. In 
some areas the plow layer contains small amounts of 
yellowish-brown clay loam plowed up from the subsoil, 
and in some places the plow layer consists of sandy loam 
rather than loam. Included in mapping were small areas 
of level Celina loam. Also included were small areas of 
the darker colored Conover and Brookston soils in low 
areas and drainageways. These two included soils dry 
out slowly in spring and after rain. 


A moderate erosion hazard is the only significant lim- 
itation of this Celina soil. 

Nearly all the acreage is farmed intensively. Corn and 
small grain are the major crops. Alfalfa and other forage 
crops are grown also. (Capability unit Пе-9 (9.52); 
woodland suitability group D) 

Celina loam, 2 to 6 percent slopes, moderately eroded 
(CeB2).— This soil is on low moraines. It has uniform, short 
to medium-length slopes. In many areas the plow layer 
contains small amounts of yellowish-brown clay loam 
plowed up from the subsoil, and in many the plow layer 
consists of sandy loam rather than loam. The plow Jayer 
is less fertile, contains less organic matter, and absorbs 
less water than the plow layer of unerodea Celina soils. 
Included in mapping were small areas of Miami soils at 
slightly higher elevations. 

The risk of further erosion is a moderate limitation 
for farming. Surface crusting and poor tilth are hazards 
in many areas. 

All of this soil is farmed intensively. Corn and small 
grain are important crops. Alfalfa and other forage crops 
are grown also. (Capability unit IIe-2 (2.5a) ; woodland 
suitability group D) 


Ceresco Series 


The Ceresco series is made up of somewhat poorly 
drained, level soils on the flood plains of streams and 
rivers. These soils formed in water-deposited material of 
loam, silt loam, and sandy loam texture. They are subject 
to flooding in spring and after prolonged rain in other 
seasons. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy loam about 9 inches thick. Below 
the surface layer is dark grayish-brown, friable to very 
friable sandy loam mottled with dark yellowish brown, 
yellowish brown, and gray. This material extends to a 
depth of 26 inches. It is underlain by strata of yellowish- 
brown, very friable, limy sandy loam and loamy fine 
sand. | 

Fertility is medium, and the available water capacity 
is medium. Runoff is very slow or ponded. Permeability 
is moderately rapid. The mottles result from prolonged 
saturation. 

Because of the flood hazard and the somewhat poor 
drainage, only a few areas of these soils are used for 
crops. Most remain in woods or are used for pasture. 
Many tracts have been cut by meandering streams into 
areas too small to be farmed profitably. 

Typical profile of Ceresco loam: 

Ap—O to 9 inches, very dark grayish-brown (10YR 3/2) loam; 
moderate, fine, granular structure; friable; moder- 
ately high organic-matter content; neutral; abrupt, 
smooth boundary. 

Cig—9 to 12 inches, dark grayish-brown (10YR 4/2) sandy 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; weak, medium, granu- 
Jar structure; friable; neutral; gradual, wavy 
boundary. 

C2g—12 to 26 inches, dark grayish-brown (10YR 4/2) sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) and gray (10YR 5/1) mottles; massive; 
very friable; mildly alkaline; gradual, wavy bound- 


ary. 
IIC3—26 to 42 inches +, yellowish-brown (10YR 5/6) strati- 
fied sandy loam and loamy fine sand; common, 
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medium, faint, dark yellowish-brown (10YR 4/4) and 
distinct, gray (1OYR 5/1) mottles; massive; very 
friable; caleareous. 

In areas not yet cultivated, there is a very dark gray Al 
horizon 4 to 6 inches thick. In some areas the color of the 
Ap horizon is dark grayish brown. Below a depth of 30 
inches, the texture is varied; layers of sand, loamy sand, 
and loam occur within some profiles. The reaction of the A 
horizon and the upper part of the C horizon is mainly neu- 
tral or mildly alkaline. 

Ceresco soils formed in material similar to that in which 
Cohoctah soils formed, but they are better drained and 
lighter colored than Cohoctah soils. Ceresco soils are finer 
textured throughout than Algansee soils. 

Ceresco loam (0 to 1 percent slopes) (Cf)—This soil 
oceurs on flood plains throughout the county. The surface 
layer consists of very dark grayish-brown loam or sandy 
loam. Included in mapping were small areas of Cohoctah 
soils in old stream channels. 

Runoff from the uplands aceumulates on this Ceresco 
soil, and flooding early in spring is a hazard. 

Most of the acreage is in woods, Small areas are used 
for pasture, native hay, and cultivated crops. (Capability 
unit IIIw-12 (L-2c) ; woodland suitability group О) 


Chelsea Series 


The Chelsea series is made up of well-drained, level to 
moderately steep soils on outwash plains and moraines. 
These soils formed in medium and coarse sand. 

In a typical profile (бе. 9)} the surface layer is dark- 
brown loamy sand about S mehes thick. The upper 10 
inches of the subsoil is yellowish-brown, loose sand. Be- 
low this is a 26-inch layer of light yellowish-brown, loose 
sand. Beginning at a depth of 44 inches 1s a 40-inch layer 
that consists of light yellowish-brown, loose sand and 
dark-brown, very friable loamy sand. 

Fertility is very low, and the organic-matter content 
is low. The available water capacity is low; the supply is 
generally not adequate for optimum growth of crops 
through the summer, Permeability is rapid. Runoff is 
slow to medium, depending on the slope. Soil blowing is 
a hazard. 

Most areas of these soils are idle or are used for native 
hay and pasture. Large acreages have been planted to 
pine, and some small areas are used for corn and garden 
vegetables. 

Typical profile of a Chelsea loamy sand: 

Ap—0 to S inches, dark-brown (10YR 3/3) loamy sand; 
weak, fine, granular structure; very friable; mildly 
alkaline; abrupt, smooth boundary. 

B1—S to 18 inches, yellowish-brown (10YR 5/6) sand; single 
grain; loose; medium acid; clear, wavy boundary. 

A'2—48 to 44 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; medium acid; abrupt, wavy 
boundary. 

A'2&D't—44 to 84 inches +, dark-brown (7.5YR 4/4) loamy 
sand, which represents the B’t horizons; light 
yellowish-brown (10YR 6/4) sand, which represents 
the A’2 horizons; B’t horizons occur as discontinuous 
bands Мө inch to 1 inch thick separated by A'2 hori- 
zons 1 inch to 6 inches thick; B’t material is mas- 
sive and very friable; A’2 material is single grain 
and loose; medium acid. 

In areas not yet farmed, there is a very dark grayish-brown 

А1 horizon 1 to 3 inches thick and a light-gray А1 horizon 

1 to 4 inches thick. The color of the B1 horizon ranges to 

dark brown, and the thickness of this horizon from 4 to 14 


Figure 9.—Profile of a Chelsea loamy sand. Numbers on tape 
indicate depth in feet. 


inches. The color of the B’t horizon ranges to yellowish 
brown. The first B’t layer is at a depth of 40 to 60 inches. 
The reaction of the A and B horizons ranges from medium 
acid to mildly alkaline. 

Chelsea soils have a slightly coarser textured profile than 
Montealm soils. They are better drained than Tedrow soils 
and lack the mottles that are characteristic of Tedrow soils. 

Chelsea loamy sand, 0 to 6 percent slopes (ChB).—This 
soil is on broad outwash plains. The plow layer is dark 
brown or dark grayish brown. Wet depressions and 
drainageways are included in some of the areas mapped. 

Permeability is rapid, and the available water capacity 
is low. The result is a shortage of moisture during most 
of the growing season. This lack of moisture is the main 
limitation. 

Most of this soil is idle or is used for native hay or 
pasture. Large acreages have been planted to pine, 
and small areas are used for corn and garden vegeta- 
bles. (Capability unit IVs-£ (ба); woodland suitability 
group E) 
` Chelsea loamy sandy, 6 to 12 percent slopes (ChC).— 
This soil is on moraines. The slopes are short and irregu- 
lar. The surface layer is dark brown or dark grayish 
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brown; where organic matter has accumulated, the 
uppermost 4 or 5 inches is very dark grayish brown to 
very dark brown. 

The slope and a shortage of moisture make this soil 
unsuitable for cultivated crops and limit its use for 
improved pasture. Enough water is available for trees. 

Most of the acreage is in woods or brush. Most cleared 
areas are in native pasture or native hay. Reforesting of 
abandoned areas is a desirable practice. (Capability unit 
VIs-1 (ба); woodland suitabihty group E) 

Chelsea loamy sand, 12 to 18 percent slopes (ChD).— 
This soil is on moraines. It has a dark grayish-brown 
surface layer. The slopes are short and irregular. In- 
cluded in mapping were more nearly level areas on 
ridges, spurs, and knolls, and steeper areas adjacent to 
large drainageways. 

The slope "and a shortage of moisture make this soil 
unsuitable for cultivated crops and limit its use for hay 
and improved pasture. The slope and the sandy texture 
make the use of farm machinery difficult. Enough water 
is available for trees. 

Much of this soil is in woods. Small areas are in brush. 
Permanent vegetation should be maintained. (Capability 
unit VIYs-1 (ба); woodland suitability group E) 


Cohoctah Series 


The Cohoctah series is made up of poorly drained, level 
Soils on flood plains, mainly along the Flint River in the 
northern part of the county. These soils formed in strati- 
fied sandy loam, heavy loamy fine sand, and silt loam 
material deposited by water. They are flooded frequently 
in spring and after prolonged rain in other seasons. 

In а typical profile, the surface layer is very dark gray 
loam about 8 inches thick. The subsoil, about 4 inches 
thick, is grayish-brown, very friable fine sandy loam 
mottled with yellowish brown. The upper 16 inches of 
underlying material consists of light brownish-gray, 
friable fine sandy loam mottled with dark yellowish 
brown. Below this is gray, loose heavy loamy fine sand 
mottled with light yellowish brown and dark yellowish 
brown. 

Fertility is medium, and the available water capacity 
is medium. Runoff is very slow. Permeability is moderate 
to moderately rapid. The gray color is a result of pro- 
longed saturation. 

Because of the flood hazard and the high water table, 
these soils are not generally used for crops. Woodland, 
wildlife habitat, and recreation are the main uses. At 
present the vegetation consists of mixed hardwoods, 
chiefly elm, soft maple, and swamp white oak. Many 
tracts have been cut by meandering streams into areas 
too small to be farmed profitably. 

Typical profile of Cohoctah loam: 

А1--0 to 8 inches, very dark gray (10YR 3/1) loam; mod- 
erate, fine, granular structure; friable; neutral; 
abrupt, wavy boundary. 

B2g—8 to 12 inches, grayish-brown (10YR 5/2) fine sandy 
loam; many, medium, distinct, yellowish-brown 


(10YR 5/6) mottles; weak, fine, granular structure; 
very friable; mildly alkaline; gradual, wavy bound- 


ary. 

Сіс--12 to 28 inches, light brownish-gray (10YR 6/2) 
fine sandy loam; common, medium, distinct, dark 
yellowish-brown (10YR 4/4) mottles; weak, medium, 
subangular blocky structure; friable; contains thin 


strata of dark-gray (10YR 4/1) silt; mildly alkaline; 
gradual, wavy boundary. 

C2g—28 to 50 inches +, gray (10YR 6/1) heavy loamy 
fine sand; few, medium, distinct, light yellowish- 
brown (10YR 6/4) and few, fine, distinct, dark 
yellowish-brown (10YR 4/4) mottles; single grain; 
loose; mildly alkaline. 

In some areas the color of the A horizon is very dark brown. 
The texture of the C horizon varies considerably within short 
distances. In some profiles the C horizon contains thin layers 
of loam and silt loam. 'l'he reaction, to a depth of 28 inches, 
ranges from slightly acid to mildly alkaline. 

Cohoctah soils are more poorly drained and grayer than 
Ceresco soils. They are in the same drainage class as the 
finer textured Sloan soils. Cohoctah soils have a finer tex- 
tured profile than Glendora soils. 


Cohoctah loam (0 to 1 percent slopes) (Cm).—This soil 
is on flood plains. In a few areas the surface layer is 
sandy loam or very fine sandy loam. 

The use of this soil is limited by a hazard of flooding 
early in spring. 

Most of the acreage is in woods. Small areas are used 
for pasture or for native hay. (Capability unit TIIw-12 
(L-2e); woodland suitability group O) 


Colwood Series 


This series is made up of poorly drained, level or de- 
pressional soils on outwash plains and lake plains. These 
soils formed in stratified silt, fine sand, and very fine sand 
deposited by water. 

In a typical profile, the surface layer is very dark gray 
loam about 11 inches thick. The upper 7 inches of the 
subsoil is light brownish-gray, firm heavy loam mottled 
with yellowish brown, and the lower 14 inches is light 
brownish-gray, firm light silty clay loam mottled with 
yellowish brown. Below the subsoil, at a depth of about 
89 inches, is gray, friable, hmy, stratified silt loam, silt, 
fine sand, and very fine sand mottled with yellowish 
brown. 

Fertility is high, and the available water capacity is 
high. Runoff is very slow to ponded. Permeability is mod- 
erate to moderately slow. Many areas receive runoff from 
adjacent higher soils. The gray color of the subsoil is a 
result of prolonged saturation. 

If drained, these soils are suited to corn and other 
crops. Generally, they are not suitable for farming unless 
drained. 

Typical profile of Colwood loam: 

Ap—0 to 9 inches, very dark gray (10YR 3/1) loam; mod- 
erate, medium, granular structure; friable; neutral; 
abrupt, smooth boundary. 

А1-9 to 11 inches, very dark brown (10YR 2/2) loam; 
moderate, coarse, granular structure; friable; neu- 
tral; gradual, wavy boundary. 

B21g—i1 to 18 inches, light brownish-gray (2.5Y 6/2) heavy 
loam; few, coarse, distinct, yellowish-brown (10YR 
5/8) mottles; moderate, medium, subangular blocky 
structure; firm; coatings of very dark brown (10YR 
2/2) on ped faces; neutral; gradual, wavy boundary. 

B22tg—18 to 32 inches, light brownish-gray (2.5Y 6/2) light 
silty clay loam; many, coarse, distinct, yellowish- 
brown (10YR 5/6) mottles; moderate, medium, sub- 
angular blocky structure; firm; thin clay films on 
some peds; mildly alkaline; abrupt, smooth boundary. 

IICig—-32 to 39 inches, gray (10YR 5/1), stratified silt, fine 
sand, and silt loam; few, coarse, distinct, yellowish- 
brown (10YR 5/8) mottles; massive; friable; cal- 
careous; abrupt, smooth boundary. 
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IIIC2g—39 to 48 inches +, gray (10YR 5/1), stratified silt, 
fine sand, and very fine sand; massive; friable; 
calcareous. 


In undisturbed areas, there is a 2- to 6-inch layer of muck 
at the surface. The color of the 6- to 10-inch Ap horizon is 
black or very dark grayish brown in some areas. The texture 
of the B horizon ranges from light silty clay loam to loam, 
heavy fine sandy loam, or light sandy clay loam, depending 
on the sequence of layers in the water-deposited material. 
The thickness of the A and В horizons combined ranges from 
20 to about 40 inches. The reaction of the A and B horizons 
ranges from slightly acid to mildly alkaline. 

Colwood.soils are more poorly drained and have a grayer 
B horizon than Kibbie soils. They have a finer textured sub- 
soil than either Pinconning or Brevort soils. 

. Colwood loam (0 to 1 percent slopes) (Co).—This soil 
is on lake plains and outwash plains. In some areas there 
is à thin layer of muck at the surface, and in some the 
surface layer is silt loam or fine sandy loam. 

Generally, this soil is too wet for crops unless it is 
drained artificially. The wetness interferes with the use 
of farm machinery, delays planting, and hampers other 
farming operations. Drainage is difficult because ditches 
and tile trenches cave in readily. Installing tile is easiest 
during periods of dry weather. Special blinding material 
is needed to keep soil material from flowing into tile. 
Frost early in fall is a hazard to crops. 

If drained, this soil is well suited to corn and other 
crops. (Capability unit 11-4 (2.5c) ; woodland suitabil- 
ity group W) 


Conover Series 


The Conover series is made up of somewhat poorly 
drained, level to undulating soils on till plains m the 
southern part of the county. These soils formed in loam 
or light clay loam material and were affected during 
formation by a fluctuating high water table. 

In a typical profile, the surface layer is very dark 
grayish-brown loam about 8 inches thick. The 3-inch sub- 
surface layer is pale-brown, friable loam mottled with 
yellowish brown. The subsoil, about 17 inches thick, con- 
sists of pale-brown and yellowish-brown, firm clay loam 
mottled with dark brown, light brownish gray, and gray- 
ish brown. Below the subsoil, at a depth of about 28 
inches, is brown, firm, limy loam mottled with grayish 
brown and yellowish brown. 

Fertility 1s high. The available water capacity is high; 
the supply is usually adequate for optimum growth of 
crops. Runoff is slow to ponded, and permeability is mod- 
erately slow. The water table is high in spring and after 
rain in other seasons. After these soils have been drained 
and have dried out, they are easy to work and to keep in 
good tilth. 

Most of the acreage has been drained and is farmed. 
Corn, small grain, sugar beets, and forage crops are suit- 
able crops. 

Typical profile of a Conover loam: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam; 
moderate, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—8 to 11 inches, pale-brown (10YR 6/3) loam; few, fine, 
distinct, yellowish-brown (10YR 5/4) шо ев; mod- 
erate, fine, subangular blocky structure; friable; 
medium acid; abrupt, wavy boundary. 

B21t—11 to 14 inches, pale-brown (10YR 6/8) light clay 
loam; many, medium, distinct, dark-brown (10YR 


4/8) and light brownish-gray (10YR 6/2) mottles; 
moderate, medium, subangular blocky structure; 
firm; thin clay films on numerous peds; slightly 
acid; clear, wavy boundary. 

B22t—14 to 28 inches, yellowish-brown (10YR 5/4) clay 
loam; many, medium, distinct, grayish-brown (10YR 
5/2) mottles and coatings on ped surfaces; strong, 
medium, subangular blocky structure; firm; medium 
clay films on most peds; neutral; abrupt, wavy 
boundary. 

C—28 to 42 inches +, brown (10YR 5/3) loam; many, 
medium, faint, grayish-brown (10YR 5/2) and many, 
medium, distinet, yellowish-brown (10YR 5/8) mot- 
tles; weak, medium, subangular blocky structure; 
firm; calcareous. 


In areas not yet farmed, there is a very dark gray or very 
dark grayish-brown A1 horizon 2 to 5 inches thick. The color 
of the plow layer in some areas is very dark gray instead of 
very dark grayish brown, and the thickness of this layer 
ranges from 6 to 9 inches. The depth to mottling ranges from 
20 to about 40 inches. In a few areas the texture of the 
underlying material is light clay loam or silt loam. Тһе 
reaction of the A and B horizons ranges from medium acid 
to neutral. 

Conover soils formed in material similar to that in which 
Miami and Celina soils formed. They are more poorly drained 
than either Celina soils, which are less mottled, or Miami 
soils, which lack mottles. Conover soils are less poorly 
drained and less gray than Brookston soils. 

Conover loam, 0 to 2 percent slopes (CvA).—This soil 
is on till plains. In a few areas the surface texture is silt 
loam or sandy loam. The surrounding topography is 
gently undulating, and small areas of gently sloping 
Conover soils were included with this level soil in map- 
ping. Also included were areas of Brookston soils in 
narrow drainageways and depressions. These included 
Brookston soils stay wet longer than the surrounding 
Conover soil. 

This Conover soil receives runoff from adjacent higher 
solls. The water table is seasonally high, and runoff is 
slow. Excessive wetness early in spring is a limitation 
for farming. Tile drains and shallow waterways are 
needed to remove excess water, The soil material is stable, 
so drainage ditches and tile trenches are not likely to 
cave in. If tilled when wet, this soil puddles, loses its 
granular structure, and dries out hard and cloddy, but 
after it has been drained and has dried out, it 18 easy to 
work and to keep in good tilth. Farm machinery is likely 
to bog down when the soil is wet. 

Most of this soil is farmed intensively. Corn, sugar 
beets, small grain, and forage crops are suitable crops. 
(Capability unit ILw-4 (2.50); woodland suitability 
group Z) 

Conover loam, 2 to 6 percent slopes (CvB).—'This soil 
18 on till plains in the southern part of the county. It has 
medium-length to long slopes, predominantly of 4 to 6 
percent. Small areas of level Conover soils were included 
In mapping. Also included were small areas of mod- 
erately eroded Conover soils on the crests of 5 to 6 percent 
slopes. In some of these eroded areas, the plow layer is 
grayish brown and contains small amounts of yellowish- 
brown clay loam plowed up from the subsoil; in others, 
the surface layer is sandy loam. Included areas of Brooks- 
ton soils occupy drainageways; these soils stay wet longer 
than the surrounding Conover soils. 

Artificial drainage is needed to remove excess water. 
Undulating relief makes it difficult to plan a complete 
drainage system for some areas, but random tile and 
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surface drains are effective in such places. If tilled when 
wet, the soil puddles, loses its granular structure, and 
dries out hard and cloddy, but after it has been drained 
and has dried out, it is easy to work and to keep in good 
tilth. 

Most of this soil is farmed intensively. Corn, sugar 
beets, small grain, and forage crops are suitable crops. 
(Capability unit ILw-5 (2.5b); woodland suitability 
group Z) 


Del Rey Series 


The Del Rey series is made up of somewhat poorly 
drained, level to undulating soils on lake plains. These 
soils formed in stratified material that consisted mainly 
of silty clay loam and clay loam but included thin layers 
of silt, fine sand, and clay. 

Іп a typical profile, the surface layer is dark grayish- 
brown silt loam about 8 inches thick. The subsoil, about 
16 inches thick, consists of yellowish-brown and brown, 
firm silty clay loam mottled with dark grayish brown 
and pale brown. The underlying material, at a depth of 
94 inches, is made up of strata of brown, firm silty clay 
loam and friable silt and thin layers of brown, friable 
very fine sand. 

Fertility is high, and the available water capacity is 
high. Permeability is moderately slow. Runoff is slow, 
and water often ponds in the lowest spots. Runoff from 
adjacent higher soils accumulates on these soils, and the 
water table is high in spring and during wet weather in 
other seasons. These soils warm up and dry out slowly 
in spring unless artificially drained. 

If drained, these soils are suited to erops. Most areas 
are farmed. Corn, sugar beets, and forage crops are the 
main crops. 

Typical profile of a Del Rey silt loam: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, coarse, granular structure; friable; neu- 
tral; abrupt, wavy boundary. 

B21t—8 to 12 inches, yellowish-brown (10YR 5/4) silty clay 
loam; few, medium, distinct, dark grayish-brown 
(10YR 4/2) and pale-brown (10YR 6/3) mottles; 
moderate, medium, angular blocky structure; firm; 
mildly alkaline; clear, wavy boundary. 

B22t—12 to 24 inches, brown (10YR 5/3) heavy silty clay 
loam; common, medium, distinct, dark grayish-brown 
(10YR 4/2) mottles and coatings on ped surfaces; 
contains thin layers of silt; moderate, medium, 
prismatic structure breaking to strong, medium, 
angular blocky; firm; mildly alkaline; abrupt, wavy 
boundary. 

IIC—24 to 42 inches --, 3- to 6-inch strata of brown (10YR 
5/8) silty clay loam and silt and thin layers of 
brown (10YR 5/3) very fine sand; the silty clay 
loam, which is dominant, is firm and has strong, 
medium, subangular blocky structure; the silt and 
very fine sand are friable and have weak, thin, platy 
Structure; calcareous. 


In some areas the color of the Ap horizon is very dark 
grayish brown. А pale-brown or light brownish-gray A2 
horizon 1 to 3 inches thick underlies the Ap horizon in some 
areas. The texture of the B horizon in some profiles is light 
silty clay, and in some the B and C horizons include layers 
of sandy loam and clay loam. The depth to the IIC horizon 
ranges from 20 to about 84 inches. The reaction of the A 
and B horizons is dominantly neutral or mildly alkaline but 
ranges to slightly acid. 

Del Rey soils are more poorly drained and more mottled 
than Morley soils and are better drained and less gray than 


Lenawee soils. They have a stratified C horizon, more vari- 
able in texture than the C horizon of Blount soils. 

Del Rey silt loam, 0 to 2 percent slopes (DrA).—This 
soil is on lake plains in the central part of the county. In 
places the plow layer is very dark grayish brown rather 
than dark grayish brown. Included with this level soil 
in mapping were small areas of gently sloping Del Rey 
soils. Also included were small areas of Lenawee soils in 
narrow drainageways and small depressions. These in- 
cluded Lenawee soils stay wet longer than the adjacent 
Del Rey soil. 

Excessive wetness and poor to fair tilth are the main 
limitations for farming. 

If drained, this soil 1s suited to corn, sugar beets, and 
forage crops. Most of it is drained and intensively 
farmed. (Capability unit ILw-9 (1.5b); woodland suit- 
ability group Z) 

Del Rey silt loam, 2 to 6 percent slopes (DrB).—' This 
soil is on lake plains in the central part of the county. 
Small areas of level Del Rey soils are included in the 
areas mapped. Also included are spots of moderately 
eroded Del Rey soils, in which part of the yellowish- 
brown layer of the subsoil is mixed into the plow layer. 

Excessive wetness and poor to fair tilth are the main 
limitations for farming. Some areas have undulating 
relief, which makes it difficult to lay out a complete 
drainage system. 

If drained, this soil is suited to corn, sugar beets, and 
forage crops. Most of it is drained and intensively 
farmed. (Capability unit ILw-3 (1.5b); woodland suit- 
ability group Z) 


Dryden Series 


The Dryden series is made up of moderately well 
drained, level to gently sloping soils on till plains and 
low moraines in the southern part of the county. These 
soils formed in limy material of sandy loam texture. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 8 inches thick, and the 4-inch 
subsurface layer is brown, friable sandy loam. The sub- 
soil is about 22 inches thick. The upper 9 inches is brown, 
firm heavy loam, and the lower 13 inches is dark 
yellowish-brown, firm sandy clay loam mottled with 
brown. The underlying material, at a depth of about 
84 inches, is grayish-brown, friable, limy sandy loam 
mottled with yellowish brown. 

Fertility is moderate, the available water capacity is 
moderate, permeability is moderate, and runoff is slow. 
These soils are easy to work. They dry out quickly and 
so are ready for tillage early in spring. 

Most areas of these soils are farmed. Corn, oats, wheat, 
hay, and potatoes are the common crops. Forage crops 
can be grown also. 

Typical profile of a Dryden sandy loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

А9--8 to 12 inches, brown (10YR 5/3) sandy loam; moderate, 
medium, granular structure; friable; medium acid; 
clear, smooth boundary. 

B21t—12 to 21 inches, brown (10YR 5/3) heavy loam; mod- 
erate, medium, subangular blocky structure; firm; 
slightly acid; gradual, wavy boundary. 

B22t—21 to 34 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam; common, medium, distinct, brown 
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(10YR 5/3) mottles; moderate, medium, subangular 
blocky structure; firm; thin clay films on some peds; 
Slightly acid; gradual, wavy boundary. 

С--34 to 42 inches +, grayish-brown (10YR 5/2) sandy loam; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; massive; friable; calcareous. 


In areas not yet farmed, there is a very dark grayish-brown 
А1 horizon 2 to 4 inches thick. The depth to mottling ranges 
from 16 to about 80 inches. In some profiles the texture of 
the lower part of the B horizon is heavy sandy loam. The 
depth to the C horizon ranges from 20 to about 40 inches. 
The reaction of the A and B horizons is medium acid to 
slightly acid. 

Dryden soils formed in material similar to that in which 
Lapeer and Locke soils formed. Dryden soils differ from 
Lapeer soils in having a mottled subsoil. They are better 
drained and less mottled than Locke soils. They have a 
coarser textured C horizon than Celina soils. 

Dryden sandy loam, 0 to 2 percent slopes (DyA).—This 
soil is on till plains and low moraines, mainly in the 
southern part of the county. The plow layer is dark 
grayish brown, and in a few areas it is loam rather than 
sandy loam. In areas that are intensively farmed, the 
plow layer contains a little grayish-brown sandy loam 
plowed up from the underlying material. Included in 
mapping were a few areas of gently sloping Dryden 
soils, Also included were areas of darker colored Locke 
soils in depressions and narrow drainageways. These 
included Locke soils stay wet longer than the surround- 
ing Dryden soil. 

Water erosion is not a hazard, but soil blowing is 
likely if large areas are left bare of vegetation. In dry 
years the moisture supply is inadequate for crops. 

Nearly all of this soil is farmed. Small grain, corn, 
and alfalfa are common crops. (Capability unit IIs-2 
(3a) ; woodland suitability group U) 

Dryden sandy loam, 2 to 6 percent slopes (DyB).—This 
soil is on till plains and low moraines, mainly in the 
southern part of the county. The slopes are generally 
uniform and are predominantly between 2 and 4 percent 
in gradient. In a few areas the plow layer is loam rather 
than sandy loam, and in a few areas it contains a little 
brown loam plowed up from the subsoil. Included in 
mapping were small areas of level Dryden sandy loam. 
Also included were areas of the darker colored Locke 
soils in depressions and drainageways. 

Erosion is a hazard if this Dryden soil is farmed, and 
in dry years the supply of available water is inadequate 
for crops. 

Most of this soil is cultivated. Small grain, corn, and 
alfalfa are grown. (Capability unit Пе-8 (8a); wood- 
land suitability group U) 


Edwards Series 


This series is made up of very poorly drained, level to 
depressional, organic soils on till plains, lake plains, and 
moraines. These soils formed in organic material under- 
lain at а depth of 12 to 42 inches with marl. The organic 
material was derived from woody plants, grasses, and 
sedges. 

In a typical profile, the surface layer is very dark 
grayish-brown muck about 18 inches thick. Below this 
is a 12-inch layer of very dark brown muck stratified 
with thin layers of bluish-gray marl. This layer contains 
small snail shells. At a depth of about 30 inches is gray 
marl that contains thin layers of sand and shale. 


Fertility is generally low. Permeability is rapid in 
the organic layers and variable in the underlying marl. 
The water table is at the surface unless lowered by arti- 
ficial drainage, and in some areas the marl is so slowly 
permeable that water does not move downward and the 
organic layers are saturated even after artificial drainage. 
Runoff is very slow to ропдеа. | 

Most areas of these soils are in woods or native pasture. 
Truck crops are grown in drained areas that are next to 
areas of deeper organic soils. 

Typical profile of Edwards muck: 

1—0 to 18 inches, very dark grayish-brown (10YR 3/2) muck; 
moderate, coarse, granular structure; very friable; 
mildly alkaline; abrupt, smooth boundary. 

2—18 to 30 inches, very dark brown (10YR 2/2) muck; thin 
layers of bluish-gray (5G 6/1) marl; massive; 
contains some shells; calcareous; abrupt, smooth 
boundary. 

IIC—30 to 54 inches +-, gray (5Y 6/1) marl; contains thin 
layers of sand and shells; massive; calcareous. 

The color of the surface layer is very dark grayish brown 
or black, The reaction of the organic layers is mainly alkaline. 
Edwards soils have a marl substratum, in contrast with 

Linwood soils, which have a silt loam substratum. Edwards 

soils have a thinner layer of organic material than either 

Carlisle or Houghton soils. 

Edwards muck (0 to 1 percent slopes) (Ed).—This soil 
occurs in swampy areas throughout the county. In some 
places the surface layer is black rather than very dark 
grayish brown. үт 

Excessive wetness, а frost hazard, high alkalinity, and 
inadequate depth of the organic layers limit the use of 
this soil for crops. Drainage systems are hard to install 
and maintain because the marl is so near the surface and 
because outlets are scarce. Drainage, if effective, is likely 
to be followed by settling of the organie material. The 
alkalinity results in a shortage of plant nutrients. Soil 
blowing is a hazard if cultivated crops are grown. 

Most of the acreage is in woods and native pasture. 
Very little is cultivated. (Capability unit IVw-6 
(M/moe) ; woodland suitability group J) 


Fabius Series 


The Fabius series is made up of somewhat poorly 
drained, level to undulating soils on outwash plains and 
lake plains. These soils formed in water-deposited mate- 
rial that consisted of 10 to 94 inches of loamy sand and 
sandy loam underlain with stratified sand and gravel. 
They were influenced during formation by a fluctuating 
high water table. 

In a typical profile, the surface layer is very dark 
erayish-brown sandy loam about 7 inches thick. The sub- 
surface layer, about 3 inches thick, 1s grayish-brown, very 
friable sandy loam. The subsoil is about 8 inches thick. 
The upper 9 inches is yellowish-brown, friable heavy 
sandy loam and the lower 6 inches is yellowish-brown, 
firm gravelly sandy clay loam. Both of these layers have 
dark yellowish-brown and grayish-brown mottles. At a 
depth of about 18 inches is pale-brown, loose, limy, strati- 
fied coarse sand and gravel. 

Fertility is low to moderate, and the available water 
capacity is moderately low. The water table is high in 
spring and during wet weather in other seasons. Permea- 
bility is moderately rapid, except at the times when the 
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water table is high. If the water table is lowered artifi- 
cially, these soils dry out quickly and tend to be droughty. 
Soil blowing is a hazard 14 large areas are cultivated. 

If drained, these soils are suited to the crops commonly 
grown in the county. 

Typical profile of a Fabius sandy loam: 


Ар—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; very 
friable; moderately high in organic-matter content; 
slightly acid; abrupt, wavy boundary. 

A2—7 to 10 inches, grayish-brown (10YR 5/2) sandy loam; 
weak, fine, granular structure; very friable; slightly 
acid; clear, wavy boundary. 

B21t—10 to 12 inches, yellowish-brown (10YR 5/4) heavy 


sandy loam; common, medium, distinct, dark 
yellowish-brown (10YR 4/4) апа grayish-brown 
(10YR 5/2) mottles; weak, medium, subangular 


blocky structure; friable; slightly acid; clear, wavy 
boundary. 

B22t—12 to 18 inches, yellowish-brown (10YR 5/6) gravelly 
sandy clay loam; common, medium, distinct, dark 
yellowish-brown (10YR 4/4) and grayish-brown 
(10YR 5/2) mottles; weak, medium, subangular 
blocky structure; firm; slightly acid; abrupt, wavy 
boundary. 


IIC—18 to 42 inches +, pale-brown (10YR 6/3) strati- 
fied coarse sand and gravel; single grain; loose; 


calcareous. 


In areas not yet farmed, there is a very dark grayish-brown 
or very dark brown А1 horizon 5 to 7 inches thick. The color 
of the Ap horizon is very dark brown in some areas, and the 
thickness of that horizon ranges from 6 to 9 inches. In a few 
areas the texture of the B horizon is clay loam or gravelly 
clay loam. The reaction of the A and B horizons ranges from 
slightly acid to neutral. 

Fabius soils have a thinner subsoil than Wasepi soils and 
are shallower to sand and gravel. They are less poorly 
drained and less gray than Mussey soils. 

In this county Fabius soils were mapped in complexes with 
Wasepi soils. 

Fabius-Wasepi sandy loams, 0 to 2 percent slopes 
(FaA).—This complex occurs on lake plains and outwash 
plains throughout the county. In some places the plow 
layer contains a little gravel. 

This mapping unit is made up of about equal acreages 
of Fabius sandy loam and Wasepi sandy loam, which 
occur together in such complex patterns that they cannot 
be shown separately on the soil map. The two soils are 
similar in texture and in drainage characteristics, and 
both are underlain with stratified sand and gravel, but 
in Fabius sandy loam the depth to the underlying mate- 
rial is less than 24 inches, and in Wasepi sandy loam it 
is 24 to 42 inches. Included with these soils in mapping 
were areas of the poorly drained Gilford soils in drain- 
ageways. These included soils stay wet longer than the 
surrounding Fabius and Wasepi soils. 

Excessive wetness and low to moderate fertility are 
the major limitations for farming. Drainage can be im- 
proved by the use of tile, open ditches, and surface drains. 
It is advisable to install tile and to dig ditches during 
dry weather, because ditches and trenches cave in readily 
when the soils are wet. Some areas lack outlets for drain- 
age. Straw or other blinding material helps to keep soil 
material from flowing into and plugging tile. 

Corn and forage crops are commonly grown in drained 
areas of this complex, and native pasture plants in un- 
drained areas. (Capability unit IILw-5 (4b); woodland 
suitability group G) 


Fabius-Wasepi sandy loams, 2 to 6 percent slopes 
(FaB).—This complex occurs on lake plains and outwash 
plains throughout the county. In some places the plow 
layer contains a little yellowish-brown sandy clay loam 
plowed up from the subsoil. 

About 60 percent of this mapping unit is Fabius sandy 
loam, which occurs with Wasepi sandy loam in such com- 
plex patterns that the two solls cannot be shown sepa- 
rately on the soil map. The two soils are similar in 
texture and in drainage charaeteristics, and both are 
underlain with stratified sand and gravel, but in Fabius 
sandy loam the depth to the underlying material is less 
than 24 inches, and in Wasepi sandy loam it is 94 to 42 
inches. 

Excessive wetness and low to moderate fertility are the 
major limitations for farming. Installing a complete 
drainage system is difficult, because of undulating relief, 
but random tile and surface drains can be used to remove 
water from the lowest and wettest areas. Because trenches 
cave in readily when the soils are wet, it is advisable to 
install tile during dry weather. Straw and other blinding 
material help to keep soil material from flowing into 
and plugging the tile. 

Corn and forage crops are grown in drained areas of 
this complex, and native pasture plants in undrained 
areas. (Capability unit ПІз-5 (4b); woodland suitabil- 
ity group G) 


Fox Series 


The Fox series is made up of well-drained, level to 
sloping soils on outwash plains and low moraines. These 
sous formed in loamy material 24 to 42 inches thick over 
stratified gravel and sand. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 8 inches thick. The subsurface 
layer, about 4 inches thick, is yellowish-brown, very fri- 
able gravelly sandy loam. The subsoil is about 18 inches 
thick. The upper 14 inches is dark reddish-brown, firm 
gravelly clay loam, and the lower 4 inches is dark-brown, 
friable heavy gravelly sandy loam. The substratum, at a 
depth of about 80 inches, is light brownish-gray, loose, 
limy, stratified gravel and coarse sand. 

Fertility is moderate, the available water capacity is 
moderate, permeability is moderate, and runoff is slow 
to medium, depending on the slope. These soils dry out 
and warm up readily, and they are ready for tillage early 
in spring. They can be tilled easily over a wide range of 
moisture content. Crusting is not generally a hazard if 
tillage 1s kept to à minimum and the organic-matter con- 
tent is maintained. 

Corn, oats, wheat, and hay are the common crops. For- 
age crops can be grown also. 

Typical profile of a Fox sandy loam: 

Ар-0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—8 to 12 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; weak, fine, granular structure; very 
friable; slightly acid; abrupt, wavy boundary. 

B2it—12 to 26 inches, dark reddish-brown (5YR 3/3) gravelly 
clay loam; moderate, coarse, subangular blocky 
structure; firm; medium acid; clear, wavy boundary. 

B22t--26 to 30 inches, dark-brown (10YR 4/3) heavy gravelly 
sandy loam; weak, medium, subangular blocky 
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structure; friable; slightly acid; abrupt, irregular 
boundary. 

IIC—30 to 42 inches +, light brownish-gray (10YR 6/2) 
stratified gravel and coarse sand; single grain; 
loose; calcareous. 

In areas not yet farmed, there is a very dark grayish-brown 
А1 horizon 1 to 8 inches thick. In some areas the color of 
the B horizon is dominantly dark brown, and the texture of 
the B horizon ranges to gravelly sandy clay loam or clay 
loam. Cobblestones occur in the lower part of the B horizon 
and in the C horizon in some places. The reaction of the A 
and B horizons ranges from medium acid to neutral. 

Fox soils have a thicker, finer textured B horizon than 
either Boyer or Oshtemo soils. They are less deep to the ПС 
horizon than Oshtemo soils. They are better drained than 
Matherton soils and lack the mottling that is characteristic 
of Matherton soils. Fox soils differ from Miami soils in 
having more gravel and sand in the B horizon and in being 
underlain with sand and gravel. 

Fox sandy loam, 0 to 2 percent slopes {FoA).—This soil 
occurs on outwash plains throughout the county. The 
plow layer contains à considerable amount of fine gravel, 
and in a few areas it has a loam instead of a sandy loam 
texture. Included in mapping were a few areas of gently 
sloping Fox sandy loam. . 

The available water capacity is only moderate, and in 
some years the moisture supply is not adequate for crops. 
Water erosion is not a hazard, because water is absorbed 
readily and little of it runs off. Soil blowing is a hazard 
if large areas are left bare of vegetation. —— 

This soil can be farmed intensively without damage if 
fertility is maintained and the structure preserved. Most 
of the acreage is cultivated. Small grain, corn, and alfalfa 
are common crops. (Capability unit IIs-9 (3a); wood- 
land suitability group U) 

Fox sandy loam, 2 to 6 percent slopes (FoB).—This soil 
occurs on outwash plains and low moraines throughout 
the county. The slopes are uniform and are short to 
medium in length. In a few areas the surface layer is 
loam rather than sandy loam. Included in mapping were 
small moderately eroded areas in which the surface layer 
is brown or yellowish brown. 

Runoff is medium, and the hazard of water erosion is 
moderate. The supply of water available to crops is some- 
what limited in dry periods. 

Most of this soil is cultivated. Small grain and corn 
are important crops. (Capability unit Пе-9 (За); wood- 
land suitability group U) 

Fox sandy loam, 6 to 12 percent slopes, moderately 
eroded (FoC2).—This soil is on low moraines. The slopes 
are short and irregular. About half the original surface 
layer has been removed by erosion. The plow layer is 
brown or yellowish brown, and in some areas it contains 
a little dark reddish-brown gravelly clay loam plowed 
up from the subsoil. Erosion has impaired fertility, 
reduced the organic-matter content, and increased runoff. 
Included in mapping were severely eroded areas in which 
the dark reddish-brown subsoil is exposed. In these areas 
the surface crusts when dry, and, consequently, germina- 
tion of seeds is uneven and stands of plants are poor. 
Also included were small areas of less sloping Fox soils. 

Because of the hazard of further erosion, careful man- 
agement is needed, especially if row crops are grown 
frequently. The supply of water available to plants is 
limited during dry periods. 

Nearly all the acreage is farmed. Corn and small grain 
are the main crops. Small acreages are used for pasture 
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and for forage crops. (Capability unit IIIe-6 (2а); 
woodland suitability group U) 


Gilford Series 


The Gilford series is made up of poorly drained, level 
soils that occur on lake plains and outwash plains. These 
soils formed in sandy loam material 24 to 42 inches thick 
over stratified sand and gravel. They were affected dur- 
ing formation by a high water table. 

In a typical profile, the surface layer is black or very 
dark gray sandy loam about 11 inches thick. The subsoil, 
about 19 inches thick, is gray, friable to very friable 
sandy loam mottled with yellowish brown. Below the 
subsoil, at a depth of about 30 inches, is gray, loose, limy 
sand, silt, and fine gravel. 

Fertility is moderate to low, and the available water 
capacity is moderate to low. Runoff is slow to very slow. 
The water table is usually within 12 inches of the surface 
in spring and in wet weather in other seasons. Permeabil- 
ity is moderately rapid, except when the water table is 
high. The gray color is a result of prolonged saturation, 
If the water table is lowered by artificial drainage, the 
soils tend to be droughty. 

The largest areas of these soils are farmed. Corn, small 
grain, and hay are common crops. The selection of crops 
depends on the degree of drainage. 

Typical profile of Gilford sandy loam: 

Ар—0 to 8 inches, black (JOYR 2/1) sandy loam; weak, 
medium, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. 

А1-8 to 11 inches, very dark gray (10YR 3/1) sandy loam; 
weak, coarse, granular structure; very friable; 
slightly acid; gradual, wavy boundary. 

B2ig—l1 to 15 inches, gray (10YR 5/1) sandy loam; weak, 
fine, subangular blocky structure; very friable; very 
dark gray (10YR 3/1) coatings on peds; slightly 
acid; clear, wavy boundary. 

B22g—15 to 30 inches, gray (10YR 5/1) sandy loam; many, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; moderate, medium, subangular blocky struc- 
ture; friable; neutral; gradual, wavy boundary. 

IIC1g—30 to 34 inches, gray (10YR 5/1) medium sand with 
thin lenses of silt and fine sand; single grain; loose; 
mildly alkaline; gradual, wavy boundary. 

IIO2g—34 to 42 inches +, gray (10YR 5/1) coarse sand and 
a small amount of fine gravel; single grain; loose; 
calcareous. 


In some undisturbed areas there is a 2- to 8-inch layer of 
muck at the surface. The thickness of the A horizon ranges 
from 8 to about 18 inches. The thickness of the А and В 
horizons combined ranges from 24 to about 42 inches. The 
texture of the C horizon is mainly sand in some areas, and 
in other areas this horizon consists of stratified sand and 
gravel. The reaction of the A and B horizons ranges from 
slightly acid to mildly alkaline. 

Gilford soils are more poorly drained and have a grayer 
B horizon than Wasepi soils. They are finer textured in the 
uppermost 80 inches than Granby soils and have a coarser 
textured B horizon than Sebewa soils. Gilford soils have a 
thicker B horizon and are deeper to sand and gravel than 
Mussey soils, 


Gilford sandy loam (0 to 1 percent slopes) (Gd).—This 
soil occurs on outwash plains and lake plains throughout 
the county. In a few areas the plow layer is loamy sand 
rather than sandy loam. Included in mapping were small 
areas of Wasepi soils at slightly higher elevations and 
small areas of Tawas muck in depressions. 

Excessive wetness and moderate to low fertility are 
the main limitations for farming. Drainage is needed for 
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efficient production of crops. Drainage ditches and tile 
trenches are likely to cave 1n when the soil is wet. 

The Jargest areas of this soil are cultivated. Corn and 
forage crops are the main crops. Smaller areas are in 
woods. (Capability unit IIIw-6 (4c) ; woodland suitabil- 
ity group W) 


Glendora Series 


The Glendora series is made up of poorly drained, 
level soils on the flood plains of the larger streams and 
rivers. These soils formed in loamy sand and sand mate- 
rial deposited by floodwater. They are subject to flooding 
early in spring. 

In a typical profile, the surface layer is black loam 
about 8 inches thick. The subsoil, which is only about 
3 inches thick, is dark-gray, very friable loamy sand. To 
a depth of about 15 inches, the underlying material is 
dark grayish-brown, loose loamy sand mottled with 
grayish brown. Below this is grayish-brown, loose, neu- 
tral sand mottled with yellowish brown. 

Fertility is low, and the available water capacity 18 
low. The water table is at or near the surface in spring 
and during wet weather in other seasons. Permeability 
is rapid except when the water table is high. If drained 
effectively these soils tend to be droughty. 

Typical profile of Glendora loam: 

Ap—O to 8 inches, black (10YR 2/1) loam; moderate, 
medium, granular structure; friable; high organic- 
matter content; slightly acid; abrupt, smooth bound- 
ary. 

Bg—8 to 11 inches, dark-gray (10YR 4/1) loamy sand; weak, 
medium, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. 
to 15 inches, dark grayish-brown (10YR 4/2) 
loamy sand; common, medium, distinct, grayish- 
brown (10YR 5/2) mottles; single grain; loose; neu- 
tral; clear, wavy boundary. 

C2—15 to 42 inches --, grayish-brown (10YR 5/2) sand; 
common, medium, distinct, yellowish-brown (10YR 
5/4) mottles; single grain; loose; neutral. 
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Where the soils are undisturbed, there is а black or very 
dark brown A horizon 8 to 12 inches thick. Thin layers of 
silt loam and sandy loam occur below a depth of 15 inches 
in a few areas. The reaction ranges from slightly acid to 
neutral. 

Glendora soils formed in material similar to that in which 
Abscota and Algansee soils formed, but Glendora soils are 
darker colored and more poorly drained than either of the 
others. They are coarser textured than Cohoctah or Sloan 
soils. 

Glendora loam (0 to 1 percent slopes) (Ge).—This soil 
occurs on flood plains of rivers and streams throughout 
the county. The surface layer is black or very dark 
brown, and in a few areas it is sandy loam rather than 
loam. Included in mapping were small areas of Algansee 
soils at slightly higher elevations. 

Flooding early in spring, a high water table in 
undrained areas, and droughtiness in drained areas are 
the main limitations for farming. Drainage is difficult 
because of flooding and because of the instability of the 
subsoil and underlying material. 

Most of the acreage is in woods. Small areas are used 
for pasture, native hay, or corn. (Capability unit 
IILw-14 (Lc) ; woodland suitability group О) 


Granby Series 


The Granby series is made up of poorly drained, level 
or depressional soils on outwash plains and lake plains. 
These soils formed in medium to coarse sand. They were 
affected during formation by a high water table. 

In a typical profile, the surface layer is very dark 
brown loamy sand about 10 inches thick. Below the sur- 
face layer is a 4-inch layer of light brownish-gray, very 
friable’ loamy sand mottled with. yellowish brown. Ata 
depth of 14 inches is grayish- -brown and light brownish- 
gray, loose sand mottled with yellowish brown and dark 
yellow ish brown. 

Fertility is low, and the available water capacity is 
low. Runoff is very slow to ponded. The water table is at 
or near the surface unless lowered by artificial drainage. 
Permeability is rapid except when the water table is 
high. If drained effectively, these soils tend to be 
droi ighty. 

Drained areas are used for crops. Undrained areas are 
in woods or pasture. 

Typical profile of Granby loamy sand: 

А1—0 to 10 inches, very dark brown (10YR 2/2) loamy sand; 
weak, fine, granular structure; very friable; high 
in organie-matter content; neutral; gradual, irregu- 
lar boundary. 

C1—10 to 14 inches, light brownish-gray (10YR 6/2) loamy 
sand; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, fine, granular structure; 
very friable; very dark grayish-brown (10YR 3/2) 
coatings on sand grains; slightly acid; gradual, 
wavy boundary. 

C2—14 to 22 inches, grayish-brown (10YR 5/2) sand; com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
and dark yellowish-brown (10YR 4/4) mottles; 
single grain; loose; neutral; gradual, wavy boundary. 

C3—22 to 30 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, brownish-yellow (10YR 
6/6) mottles; single grain; loose; neutral; gradual, 
smooth boundary. 

C4—30 to 40 inches +, light brownish-gray (10YR 6/2) sand; 
single grain; loose; neutral. 


The color of the A horizon is black in some areas, and the 
thickness of this horizon ranges from 7 to 14 inches. 

Granby soils are more poorly drained and grayer than 
Tedrow soils. They are coarser textured below the A horizon 
than either Gilford or Mussey soils. 

Granby loamy sand (0 to 1 percent slopes) (Gm).—This 
soil is on outwash plains and lake plains throughout the 
county. The plow layer contains a considerable amount 
of organic matter. Included in mapping were a few 
areas of muck in wet depressions. 

Excessive wetness and low fertility are serious limita- 
tions for farming. Crops cannot be grown without arti- 
ficial drainage, and drainage is difficult because the soil 
material is unstable and because some areas lack outlets. 

Most of the acreage is in woods. The areas farmed are 
used chiefly for forage crops and native pasture. (Capa- 
bility unit IVw-4 (5c); woodland suitability group W) 

Granby loam (0 to 1 percent slopes) (Gn).—This soil is 
on outwash plains and lake plains in the northern part 
of the county. In small areas the plow layer is loamy 
sand rather than loam. 

Excessive wetness and low fertility are the main limi- 
tations for farming. Crops cannot be grown without arti- 
ficial drainage, and drainage is difficult because the soil 
material is unstable and because some areas lack outlets, 
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Areas that are adequately drained are used for crops. 
Undrained areas are in woods or pasture. (Capability 
unit IVw-4 (5c); woodland suitability group W) 


Gravel Pits 


Gravel pits (Gr) are numerous and are widely distributed. 
Nearly all are within areas of Fox, Mancelona, and Boyer 
soils. Profile features have been destroyed by the removal 
of sand and gravel. Only the larger pits are delineated 
on the soil map. (Capability unit VIIIs-1 (Sa); no 
woodland suitability classification) 


Greenwood Series 


The Greenwood series is made up of very poorly 
drained, extremely acid, level to depressional organic 
soils that occur in glacial drainageways and on moraines. 
These soils formed in extremely acid material derived 
mainly from mosses and fibrous sedges. This material 
was more than 42 inches thick. 

In a typical profile, the surface layer is dark grayish- 
brown sphagnum moss peat about 4 inches thick. The 
layer below this extends to a depth of 44 inches or more 
and consists of dark reddish-brown, extremely acid, 
fibrous peat and undecomposed sedges. 

Fertility is low because of shortages of phosphorus, 
potassium, and many micronutrients. The available water 
capacity is high. Permeability varies but is generally 
rapid. Runoff is very slow, and water often ponds in the 
lowest, areas. Artificial drainage can cause the organic 
matter to settle. Soil blowing and frost damage are 
hazards. 

In Lapeer County, Greenwood soils are mapped only 
in a complex with Spalding soils. The mapping unit 18 
described under the heading of “Spalding Series.” 

Typical profile of Greenwood peat: 

1—0 to 4 inches, dark grayish-brown (10YR 4/2) sphagnum 
moss peat; massive; nonsticky ; matted root layers; 
extremely acid; abrupt, smooth boundary. 

2—4 to 44 inches +, dark reddish-brown (5YR 8/4) fibrous 
peat; weak, thick, platy structure; nonsticky; dis- 
tinct matted layers of undecomposed sedge material ; 
extremely acid. 

The uppermost layer is 3 to 6 inches thick. The color of 
both layers is yellowish brown in some areas. 

Greenwood soils are more acid than either Houghton or 
Carliste soils. They have a thicker layer of organic material 
than either Adrian or Tawas soils and are more acid than 
either. 


Gullied Land 


Gullied land consists of seriously eroded hilly soils on 
moraines. Most of the original surface layer and a con- 
siderable part of the subsoil has been removed by erosion. 
There are many shallow gullies and enough deep ones, 
uncrossable with ordinary farm machinery, to prevent 
cultivation. In most areas some of the gullies have cut 
into the limy substratum. 

Most areas of Gullied land are now idle or are revert- 
ing to woods through natural reseeding. 

Gullied land, sandy (Gs).— This mapping unit occurs as 
small areas on moraines throughout the county. Much of 
the acreage consisted of Boyer and Spinks soils. All of it 
is so severely eroded as to be unfit for farming. 


Gullied land, sandy, ean be used for woods and for 
wildlife habitat. Most areas are now idle or are reseeding 
naturally to trees. (Capability unit VIIs-1 (ба); wood- 
land suitability group E) 

Gullied land, loamy (Gu).—This mapping unit occurs 
as small areas on moraines throughout the county. Much 
of the acreage consisted of McBride, Lapeer, Marlette, 
and Miami soils. All of it is so severely eroded as to be 
unfit for farming. 

Gullied land, loamy, can be used for woods and for 
wildlife habitat. Most areas are idle or are reseeding 
naturally to trees, (Capability unit VIIe-2 (2.5a) ; wood- 
land suitability group D) 


Houghton Series 


The IToughton series is made up of very poorly drained, 
level to depressional soils on outwash plains, till plains, 
and moraines. These soils formed in material derived 
from grasses, sedges, weeds, and other nonwoody plants. 
This organic material was more than 42 inches thick. 

In a typical profile, the surface layer is black muck 
about 10 inches thick. Below this is a layer of dark 
reddish-brown, friable mucky peat about 17 inches thick. 
At a depth of about 27 inches is brown, friable muck. 

Fertility is low because of shortages of phosphorus, 
potassium, and many micronutrients. 'The available water 
capacity is high. Runoff is very slow, and water ponds in 
the lowest areas, especially in spring and after rain in 
other seasons. Permeability varies but is generally rapid. 
The water table is high unless lowered by artificial drain- 
age. Lowering it too much can cause the organic material 
to settle. 

Typical profile of Houghton muck: 

1—0 to 10 inches, black (10YR 2/1) muck; weak, medium, 
granular structure; very friable; medium acid; 
abrupt, smooth boundary. 

2—10 to 27 inches, dark reddish-brown (5YR 3/2) mucky 
peat; weak, thin, platy structure; friable; slightly 
acid; gradual, wavy boundary. 

3—27 to 46 inches +, brown (7.5YR 4/4) peat; massive; 
weak, thin, platy structure; friable; neutral. 

In a few areas the color of the surface layer is very dark 
brown. This layer is 6 to 18 inches thick. In many areas the 
second layer is muck instead of mucky peat. The thickness 
of the organic material ranges from 42 inches to many feet. 
The reaction ranges from medium acid to neutral. 

Houghton soils differ from Carlisle soils in lacking woody 
material. They have neither the marl substratum that is 
characteristic of Edwards soils nor the sand substratum 
characteristic of Tawas soils. 

Houghton muck (0 to 1 percent slopes) (Ho).— This soil 
is in level areas or swampy depressions on outwash plains, 
till plains, and moraines throughout the county. Included 
in mapping were narrow strips of Tawas and Edwards 
soils in lakebeds. 

Excessive wetness, low fertility, and a hazard of soil 
blowing limit the use of this Houghton soil for crops. 
Unless the water table is lowered by artificial drainage, 
farm machinery bogs down readily and all farming 
operations are hindered. Drainage has to be controlled, 
in order not to lower the water table so much that the 
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Figure 10.—Houghton muck, protected from soil blowing by windbreaks. The large open ditch is an outlet for tile drains. 


and micronutrients, including manganese, boron, copper, 
and zine, are low. Frost damage is a hazard in the lowest 
areas, 

If artificially drained, adequately fertilized, and pro- 
tected against blowing, this soil can be used for many 
short-season crops. (Capability unit IIIw-15 (Me); 
woodland suitability group J) 


Hoytville Series 


The Hoytville series is made up of poorly drained, 
level to depressional soils on till plains. These soils 
formed in clayey glacial till. 

In a typical profile, the surface layer is very dark 
brown silt loam about 9 inches thick. The subsoil, about 
19 inches thick, is gray, very firm clay mottled with yel- 
lowish brown and olive brown. The underlying material, 
at a depth of about 28 inches, is gray, very firm, limy 
clay mottled with olive brown. 

Fertility is high, the available water capacity is high, 
runoff is very slow to ponded, and permeability is very 
slow. The water table is at or near the surface in spring. 
The gray color and mottles in the subsoil and underlying 
material result from excessive wetness. These soils are 
slow to warm up and dry out in spring. If farmed when 
wet, they puddle and then dry out hard and cloddy and 
with impaired tilth. 


Most areas of Hoytville soils have been drained and 
are intensively farmed. Undrained areas are suitable for 
water-tolerant forage crops. 

Typical profile of Hoytville silt loam: 


Ар-0 to 9 inches, very dark brown (10YR 2/2) silt loam; 
weak, coarse, granular structure; friable; slightly 
acid; abrupt, irregular boundary. 

B21tg—9 to 14 inches, gray (10ҮҢ 5/1) clay; many, medium, 
distinct, yellowish-brown (10YR 5/6) mottles; mod- 
erate, medium, prismatic structure breaking to 
moderate, fine, angular blocky; very firm; Ap mate- 
rial in root channels and coating peds; slightly acid; 
gradual, wavy boundary. 

B22tg—14 to 28 inches, gray (10YR 5/1) clay; many, coarse, 
distinct, olive-brown (2.5Y 4/4) mottles; strong, 
medium, angular blocky structure; very firm; neu- 
tral; abrupt, wavy boundary. 

Cg—28 to 42 inches +, gray (5Y 5/1) clay; few, medium, 
distinct, olive-brown (2.5Y 4/4) mottles; weak, 
coarse, angular blocky structure; very firm; cal- 
careous, 

In some areas the color of the A horizon is very dark gray. 
This horizon is 6 to 9 inches thick. The thickness of the A 
and B horizons combined ranges from 24 to about 40 inches. 
The texture of the C horizon is clay to heavy clay loam. The 
reaction of the A and B horizons ranges from slightly acid 
to mildly alkaline. 

Hoytville soils formed in material similar to that in which 
Nappanee soils formed, but they are darker and grayer in 
color than Nappanee soils, Hoytville soils have finer textured 
underlying material than Pewamo soils. 


Hoytville silt loam (0 to 1 percent slopes) (Ht)—This 
soil is on till plains throughout the county. In some areas 
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the plow layer contains a little gray and yellowish-brown 
clay plowed up from the subsoil. Included in mapping 
were areas of Nappanee soils at slightly higher elevations 
and areas of Willette soils in wet depressions. 

This Hoytville soil is hard to work because of poor 
drainage and a clayey subsoil. Runoff is very slow to 
ponded. Machinery bogs down when the soil is wet. A 
combination of tile and open ditches is needed to provide 
adequate drainage. Water can be removed from depres- 
sions by means of shallow waterways. Some areas lack 
outlets for drainage. 

Corn is the crop commonly grown. (Capability unit 
Ilw-2 (1с); woodland suitability group P) 

Hoytville silty clay loam (0 to 1 percent slopes) (Hy].— 
This soil is on till plains throughout the county. The 
plow layer is very dark gray or dark gray. In some places 
it contains a little gray and yellowish-brown clay 
plowed up from the subsoil. Included in mapping were 
areas of Nappanee soils at slightly higher elevations and 
of Willette soils in depressions. 

This Hoytville soil is hard to work because of poor 
drainage and a clayey subsoil. Runoff is very slow to 
ponded, and permeability is restricted. Tilth is poor, and 
the surface tends to crust. Machinery bogs down when 
the soil is wet. A combination of tile drains and open 
ditches is needed to provide adequate drainage. Water 
ean be removed from depressions by means of shallow 
waterways. 

Corn is the crop commonly grown. (Capability unit 
lIw-2 (1c); woodland suitability group P) 


Iosco Series 


The Tosco series is made up of somewhat poorly 
drained, level soils on lake plains and outwash plains. 
These soils formed in sandy material underlain at a depth 
of 18 to 49 inches with loam, clay loam, or silty clay loam. 

In a typieal profile, the surface layer is very dark 
grayish-brown loamy sand about 9 inches thick. The 
upper part of the subsoil consists of a 5-inch layer of 
dark-brown, very friable loamy sand over a 9-inch layer 
of brown, very friable sand. Pale-brown, loose sand, 
7 inches thick, separates this from the lower part of the 
subsoil, which consists of 4 inches of gray, firm silty clay 
loam mottled with yellowish brown. The underlying 
material, at a depth of 34 inches, is gray, firm, limy silty 
clay loam mottled with yellowish brown. 

Fertility is low, and the available water capacity is 
moderately low. Runoff is very slow to slow. Permeabil- 
ity is rapid in the sandy upper layers and moderately 
slow in the finer textured lower layers. The water table 
is within 1 to 2 feet of the surface in spring and after 
prolonged rain in other seasons. When the water table 
recedes, the soils dry out quickly. 

These soils are used as cropland, as pasture, and as 
woodland. 

Typical profile of Iozco loamy sand: 

Ар—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; very 
friable; medium acid; abrupt, smooth boundary. 

B21ir—9 to 14 inches, dark-brown (7.5YR 4/4) loamy sand: 
weak, coarse, granular structure; very friable; slight 
cementation in places; medium acid; gradual, irregu- 
lar boundary. 


B22ir—14 to 23 inches, brown (7.5YR 5/4) sand; very weak, 
fine, granular structure; very friable; contains dark 
reddish-brown (5YR 3/4), weakly cemented nodules; 
medium acid; clear, wavy boundary. 

A'2—28 to 30 inches, pale-brown (10YR 6/3) sand; many, 
medium, distinct, yellowish-brown (10YR 5/4) mot- 
tles; single grain; loose; medium acid; abrupt, 
smooth boundary. 

IIB'tg—30 to 34 inches, gray (10YR 6/1) silty clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, coarse, subangular blocky structure; 
firm; mildly alkaline; abrupt, wavy boundary. 

IICg—34 to 42 inches +, gray (10YR 6/1) silty clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; massive; firm; calcareous. 

In areas not yet farmed, there is a 2- to 4-ineh, very dark 
grayish-brown or very dark brown A1 horizon and a 2- to 
6-inch, light-gray or light brownish-gray A2 horizon. The tex- 
ture of the ПВ’ horizon is clay loam or heavy loam in 
some areas. This layer is 3 to 10 inches thick. The texture of 
the 105 horizon ranges to loam or clay. The reaction of the 
sandy upper horizons is strongly acid to slightly acid, and 
that of the finer textured lower horizons is slightly acid 
to mildly alkaline. 

Tosco soils are similar in texture to Menominee soils, which 
are better drained than Iosco soils and are not mottled. Tosco 
soils have coarser textured upper horizons than Belding’ soils 
and finer textured lower horizons than Au Gres soils. 

Josco loamy sand, 0 to 2 percent slopes (loA}.—This 
soil is оп lake plains and outwash plains in the central 
and northern parts of the county. Included in mapping 
were small areas of gently sloping Tosco loamy sand next 
to drainageways. 

Excessive wetness and low fertility are the main limi- 
tations for farming. The high water table delays and 
hinders planting and restricts the growth of roots. Drain- 
age systems should be installed during periods of dry 
weather because ditches and trenches are likely to cave 
in when the soil material is wet. Some areas lack outlets 
for drainage, and some have topography unfavorable 
for drainage. Soil blowing is a hazard if large areas are 
tilled. 

Corn, small grain, and forage crops are grown in areas 
that are artificially drained. (Capability unit IITw-9 
(4/2b) ; woodland suitability group G) 


Kibbie Series 


The Kibbie series is made up of somewhat poorly 
drained, level to gently sloping soils on lake plains and 
outwash plains. These soils formed in stratified water- 
deposited material, dominantly silt, very fine sand, and 
fine sand. 

In a typical profile, the surface layer is very dark 
grayish-brown loam about 7 inches thick. The subsurface 
layer, about 4 inches thick, is grayish-brown, friable 
loam mottled with yellowish brown. The subsoil is about 
23 inches thick. The upper 8 inches is grayish-brown, 
firm heavy silt loam mottled with dark brown, and the 
lower 15 inches is brown, firm, light silty clay loam 
mottled with yellowish brown and light brownish gray. 
The underlying material, at a depth of about 34 inches, 
is brown, friable, limy, stratified silt, fine sand, and very 
fine sand mottled with yellowish brown. 

Fertility is moderate to moderately high, and the 
available water capacity is moderate to moderately high. 
Runoff is slow to ponded. Permeability is moderately 
slow. Mottling in the profile results from prolonged 
saturation. 
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Many areas are drained and used for corn, small grain, 
and other crops. Undrained areas are im pasture or 1n 
woodland. 

Typical profile of a Kibbie loam: 

Ар-0 to Т inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, fine, granular structure; friable; 
slightly acid; abrupt, wavy boundary. 

A2g—T to 11 inches, grayish-brown (10YR 5/2) loam; many, 
medium, distinct, yellowish-brown (10YR 5/4) mot- 
tles; moderate, medium, granular structure; friable; 
slightly acid; clear, smooth boundary. 

B21tg—l11 to 19 inches, grayish-brown (10YR 5/2) heavy 
silt loam; common, medium, distinct, dark-brown 
(10YR 4/3) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid; gradual, wavy 
boundary. 

B22t—19 to 34 inches, brown (10YR 5/3) light silty clay 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/6) and common, medium, faint, light 
brownish-gray (10YR 6/2) mottles; moderate, mo- 
dium, subangular blocky structure; firm; neutral; 
abrupt, smooth boundary. 

IIC—34 to 42 inches +, brown (10YR 5/3) stratified silt, 
fine sand, and very fine sand; common, medium, dis- 
tinct, yellowish-brown (10YR 5/8) mottles; massive; 
friable; calcareous. 


In undisturbed areas there is a very dark gray А1 horizon 
2 to 4 inches thick. The texture of the B horizon ranges to 
loam, heavy fine sandy loam, or clay loam. The thickness of 
the A and B horizons combined ranges from 30 to about 40 
inches. In a few areas the underlying material contains thin 
layers of loam, sandy loam, and medium sand. The reaction 
of the A and B horizons ranges from slightly acid to mildly 
alkaline. 

Kibbie soils formed in material similar to that in which 
Colwood soils formed, but they are better drained and less 
gray than Colwood soils. Kibbie soils have coarser textured 
underlying material than Del Rey soils. 

Kibbie loam, 0 to 2 percent slopes (KbA).—This soil is 
on lake plains and outwash plains throughout the county. 
In some areas the plow layer is dark gray rather than 
very dark grayish brown, and in some it is silt loam or 
fine sandy loam rather than loam. Included in mapping 
were small areas of gently sloping Kibbie soils. Also 
included were areas of Colwood soils in depressions and 
narrow drainageways. These included Colwood soils stay 
wet longer than the surrounding Kibbie soil. 

Excessive wetness, particularly in early spring, is the 
main limitation for farming. It delays planting, inter- 
feres with the use of machinery, and hinders all farming 
operations. Drainage systems should be installed during 
dry periods because ditches and trenches are likely to 
cave in when the soil is wet. Special blinding material is 
needed to keep soil material from flowing into and filling 
tile drains. Maintaining good tilth is difficult m some 
areas. Cultivated areas next to more strongly sloping 
soils are slightly eroded. 

Corn and small grain are important crops. (Capability 
unit ILw-4 (9.50) ; woodland suitability group G) 

Kibbie loam, 2 to 6 percent slopes (KbB).—This soil is 
on lake plains and outwash plains throughout the county. 
It has uniform slopes of medium length and predomi- 
nantly of less than 4 percent gradient. Included in map- 
ping were small areas of level Kibbie soils in narrow 
swales. Also included were areas of the more poorly 
drained Colwood soils in depressions and areas of Tus- 
cola soils at slightly higher elevations. 

Excessive wetness is the main limitation for farming. 
Drainage systems should be installed during dry periods 


because ditches and trenches are likely to cave in when 
the soil is wet. Special blinding material is needed to keep 
soil material from flowing into and filling tile drains. 
Random tile can be used to drain areas where undulating 
relief makes it difficult to put in a complete drainage 
system. Surface drains are needed to remove water from 
depressions and drainageways. The included Tuscola 
soils do not need artificial drainage. 

Most of this soil is farmed intensively. Corn and small 
grain are important crops. (Capability unit ILw-5 
(2.5b) ; woodland suitability group G) 


Lapeer Series 


'The Lapeer series is made up of well-drained, level to 
very steep soils on till plains and moraines. These soils 
formed in glacial material of sandy loam texture. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 8 inches thick. The subsurface 
layer, also about 8 inches thick, is pale-brown sandy loam. 
The subsoil is about 20 inches thick. It consists of 6 inches 
of brown, friable heavy sandy loam; 6 inches of brown, 
firm sandy clay loam; and 8 inches of yellowish-brown, 
firm heavy loam. 'The underlying material, at a depth of 
about 36 inches, is brown, friable, limy sandy loam. 

Fertility is moderate, the available water capacity is 
moderate, and permeability is moderate. Runoff ranges 
from slow to very rapid, depending on the slope. These 
soils dry out quickly in spring and after rain in other 
seasons, and they are easy to work. 

The level, gently sloping, and sloping soils of this 
series are used for crops, mainly corn, small grain, and 
hay. The steeper soils are in pasture or in woods. 

Typical profile of a Lapeer sandy loam: 


Ар-0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, coarse, granular structure; very friable; 
slightly acid; abrupt, wavy boundary. 

A2—8 to 16 inches, pale-brown (10YR 6/3) sandy loam; 
moderate, medium, platy structure; friable; slightly 
acid; clear, wavy boundary. 

Bit—16 to 22 inches, brown (10YR 5/3) heavy sandy loam; 
weak, medium, subangular blocky structure; friable; 
slightly acid; clear, irregular boundary. 

B21t—22 to 28 inches, brown (10YR 4/3) sandy clay loam; 
moderate, medium, subangular blocky structure; 
firm; coatings of А? sandy loam on ped faces and 
in root channels; slightly acid; gradual, wavy 
boundary. 

P22t—28 to 36 inches, yellowish-brown (10YR 5/4) heavy 
loam; moderate, coarse, subangular blocky structure ; 
firm; neutral; abrupt, wavy boundary. 

C—36 to 48 inches +, brown (10YR 5/3) sandy loam; mas- 
sive; friable; calcareous. 


In undisturbed areas there is a very dark grayish-brown А1 
horizon 1 to 8 inches thick. The thickness of the A and B 
horizons combined ranges from 22 to about 42 inches. The 
reaction of these two horizons ranges from medium acid to 
neutral, 

Lapeer soils formed in material similar to that in which 
Dryden and Locke soils formed. Lapeer soils are better 
drained than either Dryden or Locke soils and lack the 
mottling that is characteristic of those soils. They have a 
coarser textured C horizon than Miami soils and a finer 
textured C horizon than Boyer or Oshtemo soils. 


Lapeer sandy loam, 0 to 2 percent slopes (LaA).—This 
soil is on till plains. In areas intensively cultivated, the 
plow layer contains a little pale-brown sandy loam 
plowed up from the subsurface layer. Included in map- 
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ping were areas of Locke and Barry soils in narrow 
drainageways. These included soils stay wet longer than 
the adjacent Lapeer soils. 

An occasional shortage of moisture is the main limita- 
tion for farming. There is little or no hazard of water 
erosion. 

Most of this soil is farmed. Small grain, corn, and for- 
age crops are important crops. (Capability unit IIs-2 
(За) ; ; woodland suitability group 0) 

Lapeer sandy loam, 2 to 6 percent slopes (laB)—This 

soil occurs on till plains and moraines. The plow layer in 

cultivated areas contains a little pale-brown sandy loam 
plowed up from the subsurface layer. The slopes are gen- 
erally uniform, are medium to long in length, and are 
mainly between 2 and 4 percent in gradient. Ineluded in 
mapping were areas of level Lapeer soils. Also included 
were areas of Locke and Barry soils in narrow drainage- 
ways; these soils stay wet longer than the surrounding 
Lapeer soil. 

A moderate hazard of erosion and a shortage of mois- 
ture in some years are the main limitations for farming. 

Most areas of this soil are farmed. Small grain, corn, 
and forage crops are important crops. (Capability unit 
IIe-3 (За); ; woodland suitability group U) 

Lapeer sandy loam, 2 to 6 percent slopes, moderately 
eroded (LaB2).—This soil occurs as small areas on till plains 
and moraines. The plow layer is grayish-brown or brown, 
rather than dark grayish brown. Erosion has removed 
about half the original surface layer from much of the 
acreage and is still active. The present surface layer is 
less fertile than that of uneroded soils of this series, is 
lower in organic-matter content, and is more likely to 
crust. The slopes are short and irregular and are mainly 
between 4 and 6 percent in gradient. 

The hazard of further erosion is the main limitation 
for farming. 

All of this soil is farmed intensively. Corn, small grain, 
and forage crops are grown. (Capability unit IIe-3 (3a); 
woodland suitability group U 

Lapeer sandy loam, 6 to 12 percent slopes (laC).— 
This soil is on moraines. The surface layer is dark grayish 
brown, and in some areas it has a loam texture. The 
slopes are mainly short and irregular. Included in map- 
ping were areas of less sloping Lapeer soils on knolls and 
ridges. 

A hazard of erosion and a shortage of moisture during 
dry periods are the main limitations for farming. Con- 
trol of runoff is needed, both to limit erosion and to con- 
serve moisture. 

Most of this soil is in woods or pasture. Small areas 
are farmed. (Capability unit П1е-6 (За); woodland suit- 
ability group U) 

Lapeer sandy loam, 6 to 12 percent slopes, moderately 
eroded (laC2).—This soil is on moraines. It has short, 
irregular slopes. The plow layer is mainly grayish brown 
or brow n in color, and in a few areas it has a loam tex- 
ture. Erosion has removed about half the original surface 
layer and is still active. The present surface layer is less 
fertile than that of uneroded soils of this series, is lower 
in organic-matter content, and is more likely to crust. 
Included in mapping were a few severely eroded areas, 
in which the subsoil 1s exposed, and some areas in which 
shallow gullies have formed. 


The hazard of further erosion is the main limitation 
for farming. Contour tillage and contour stripcropping 
for control of runoff and erosion are impractical in some 
areas because of the short, irregular slopes. ‘These areas 
can be protected by using cropping systems that consist 
largely of wheat, grasses, ‘legumes, or other close-growing 
crops. A shortage of moisture during dry periods is an 
additional limitation. 

Most of this soil is farmed. Small grain, corn, forage 
crops, and pasture are the main crops. (С apability unit 
П1е-6 (3a); woodland suitability group U) 

Lapeer sandy loam, 6 to 12 percent slopes, severely 
eroded (LaC3).—This soil is on moraines. It commonly 
occurs as narrow borders around fields of gently sloping 
soils. It has short, irregular slopes. The plow layer is 
brown or yellowish brown. Erosion has removed about 
two-thirds of the original surface layer from most areas, 
and the present surface layer is less fertile, has poorer 
tilth, is lower in organic-matter content, and is more 
likely to crust than the surface layer of an uneroded soil 
of this series. Seeds do not germinate evenly, and stands 
of plants are poor. In many areas the surface 1s partly 
covered with cobblestones, gravel, and stones. Shallow 
gullies have formed in some areas. 

This soil is severely limited by the effects of erosion 
and the hazard of further erosion. Contour farming and 
contour stripcropping for control of runoff and erosion 
are not practical, because of the short, irregular slopes, 
but cover crops and grassed waterways can be used. 

Much of this soil is cultivated along with the adjoining 
less sloping soils. Some areas have been abandoned and 
are now in brush and native grass. (Capability unit 
IVe-6 (3a); woodland suitability group U) 

Lapeer sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (LaD2).—This soil is on moraines. It has short, 
irregular slopes. The plow layer is grayish brown or 
brown. Erosion has removed about half the ori iginal sur- 
face layer from much of the acreage and is still active. 
The present surface layer is less fertile, is lower in 
organic-matter content, is more likely to crust, and has 
less capacity to absorb water than that of an uneroded 
soil of this series. Included in mapping were a few small 

spots so severely eroded that the subsoil is exposed. 

Germination of seeds is uneven in these severely eroded 
areas, and stands of plants are poor. Other inclusions are 
a few areas in which shallow gullies have formed, areas 
of less sloping Lapeer soils on ridges and knolls, and 
areas of steeper Lapeer sois on abrupt breaks in the 
landscape. 

The slope, rapid runoff, and the erosion hazard are the 
main limitations for farming. The available water supply 
is limited during dry periods because so much water is 
lost through runoff. 

Most of this soil is cultivated. Some areas are in native 
hay or pasture. (Capability unit IVe-4 (да); woodland 
suitability group С) 

Lapeer sandy loam, 12 to 18 percent slopes, severely 
eroded (LaD3).—' This soil occurs as small areas on moraines. 
It has short, irregular slopes that vary in gradient within 
short distances. ‘The plow layer is brown. Erosion has 
removed about two-thirds of the original surface layer 
from most of the acreage. The present surface layer bas 
poor tilth, tends to crust when dry, and is less fertile and 
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lower in organie-matter content than the original surface 
layer. In many small areas the brown layer in the subsoil 
is exposed and has eroded. Shallow gullies have formed 
in some areas. 

The slope and the erosion hazard are severe limitations 
for farming. Runoff is rapid in cultivated areas. 

All of this soil has been cultivated in the past, but 
most of it has been abandoned and is now covered with 
brush, small trees, and native grass. Permanent vegeta- 
tion is desirable. (Capability unit VIe-2 (3a); woodland 
suitability group U) 

Lapeer sandy loam, 18 to 25 percent slopes, moder- 
ately eroded (laE2).—This soil occurs as small areas on 
moraines. Areas of it commonly consist of several small 
steep hills separated by low wet areas or drainageways. 
The slopes are short and irregular, and the gradient 
varies within short distances. The plow layer is brown 
sandy loam. Erosion has removed about half of the origi- 
nal surface layer, and the present surface layer is less 
fertile, contains less organie matter, crusts more readily, 
and has less capacity to absorb water than the original 
surface layer. In a few areas brown sandy clay loam is 
exposed, and a few gullies have formed. Included in 
mapping were less sloping areas on ridges, on knolls, and 
at the base of slopes. 

The slope and the erosion hazard are severe limitations 
for farming. 

This soil has been cultivated. Tt should now be planted 
to trees or to some other kind of permanent vegetation 
that would help to check erosion. (Capability unit VIe-2 
(8a); woodland suitability group U) 

Lapeer sandy loam, 18 to 25 percent slopes, severely 
eroded (LaE3).— This soil is on moraines. The slopes are 
short and irregular, and the gradient varies considerably 
within short distances. The plow layer is brown. Erosion 
has removed about two-thirds of the original surface 
layer from most of the acreage. The present surface layer 
has poor tilth, crusts readily, and is less fertile and lower 
in organie-matter content than the original surface layer. 
In many small areas the brown layer in the subsoil is 
exposed, and in a few areas shallow gullies have formed. 

The slope and the erosion hazard are severe limitations 
for farming. Operating farm machinery is hazardous. 

Most of the acreage now has a cover of native grass, 
brush, and small trees. Some areas are used. for pasture. 
'Trees or other permanent vegetation that would help to 
control erosion should be encouraged. (Capability unit 
VIIe-2 (ба); woodland suitability group U) 

Lapeer sandy loam, 25 to 60 percent slopes (laF).— 
This soil is on moraines. Areas of it commonly consist of 
several small steep hills separated by low, wet areas or 
drainageways. The slopes are short and irregular, and 
the gradient varies within short distances. The surface 
layer is brown. Ineluded in mapping were less sloping 
soils on knolls, on ridges, and at the base of slopes, and 
also a few areas of moderately eroded soils. 

The slope and the erosion hazard make this soil 
unsuitable for cultivation. Operating farm machinery 
is hazardous. 

Most of the acreage is in woods or native pasture. 
Wooded areas should not be cleared. In areas already 
cleared, the establishment of trees or other perma- 
nent vegetation should be encouraged. (Capability unit 
VIIe-2 (За) ; woodland suitability group U) 


Lenawee Series 


The Lenawee series is made up of poorly drained, level 
to depressional soils on lake plains. These soils formed in 
stratified silty clay loam and clay loam. 

In a typical profile, the surface layer is very dark 
brown silty clay loam about 8 inches thick. The subsoil, 
about 26 inches thick, consists of dark grayish-brown, 
firm to very firm silty clay loam and heavy silty clay 
loam mottled with olive brown and light olive brown. 
The underlying material, at a depth of 34 inches, is 
erayish-brown, firm, limy, stratified silty clay loam, clay 
Joam, silt, and fine sand mottled with olive brown. 

Fertility is high, and the available water capacity is 
high. Permeability is moderately slow. Runoff is very 
slow to ponded. The grayish color of the subsoil is a 
result of prolonged saturation. 

Most areas have been drained and are used for crops 
or pasture. Undrained areas have a cover of swamp vege- 
tation or brush. 

Typical profile of Lenawee silty clay loam: 

Ap—0 to 8 inches, very dark brown (10YR 2/2) silty clay 
loam; moderate, medium, granular structure; firm; 
considerable organic material; slightly acid; abrupt, 
smooth boundary. 

B21g-—8 to 14 inches, dark grayish-brown (2.5Y 4/2) silty 
clay loam; few, medium, faint, olive-brown (2.5Y 
4/4) mottles; moderate, medium, angular blocky 
structure; firm when moist, plastic when wet; 
slightly acid; clear, wavy boundary. 

B22g—14 to 34 inches, dark grayish-brown (2.5Y 4/2) heavy 
silty clay loam; common, medium, faint, olive-brown 
(2.5X 4/4) and light olive-brown (2.5Y 5/4) mottles; 
moderate, coarse, angular blocky structure; very 
firm; mildly alkaline; abrupt, smooth boundary. 

Cg—84 to 42 inches +, grayish-brown (2.5Y 5/2) stratified 
silty clay loam, clay loam, silt, and fine sand; com- 
mon, medium, distinct, olive-brown (2.5Y 4/4) 
mottles; weak, medium, angular blocky structure; 
firm; calcareous. 


The color of the A horizon is black in some areas. The 
thickness of this horizon ranges from 7 to 10 inches. Layers 
of fine sand and silt, 1 to 4 inches thick, occur in the B and 
C horizons in many areas. The thickness of the A and B 
horizons combined ranges from 25 to 42 inches. The reaction 
of these two horizons ranges from slightly acid to mildly 
alkaline, 

Lenawee soils formed in material similar to that in which 
Del Rey soils formed. but they are more poorly drained and 
grayer than Del Rey soils. They have a finer textured under- 
lying material than Colwood soils and coarser textured 
underlying material than Hoytville soils. The underlying 
material of Lenawee soils is more varied in texture and more 
stratified than that of Pewamo soils. 

Lenawee silty clay loam (0 to 1 percent slopes) (е). 
This soil is on lake plains in the central and southern 
parts of the county. The plow layer is very dark brown 
to black and in some areas contains a little dark gravish- 
brown and olive-brown silty clay loam plowed up from 
the subsoil. 

Excessive wetness and poor tilth are the main lim- 
itations for farming. The soil dries out slowly in spring 
and after rain in other seasons. If tilled when wet it 
puddles and compacts and then dries out hard and 
cloddy. Farm machinery bogs down readily. Tile and 
open ditches are needed to improve drainage, and diver- 
sions are needed to intercept runoff from adjoining 


higher soils. Frost damage to crops is a hazard. 
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If drained, this soil is suitable for farming. Corn is the 
crop commonly grown. (Capability unit ILw-2 (1.5с); 
woodland suitability group Р) 


Linwood Series 


The Linwood series is made up of very poorly drained, 
level to depressional soils on till plains, outwash plains, 
and moraines. These soils formed in organic material 
derived from woody and fibrous plants. The organic 
material was 12 to 42 inches thick over loamy matertal. 

In a typical profile, the surface layer is black muck 
about 18 inches thick. Below the surface layer and ex- 
tending to a depth of about 36 inches is black or very 
dark grayish-brown, very friable muck that contains 
numerous woody fragments. The underlying material is 
gray, firm, mildly alkaline silt loam. 

Fertility is low. The available water capacity is high, 
and so the supply of moisture usually is adequate for 
plants. Permeability is rapid in the upper layers and 
moderate to moderately slow in the lower layers. Runoff 
is slow to very slow, and water ponds in some of the low- 
est spots. The water table is at or near the surface unless 
lowered by artificial drainage. The organic material 
settles if the water table is lowered too much. 

Drained areas of these soils are used for truck crops. 
Undrained areas remain in woods or are used for pasture. 

Typical profile of Linwood muck: 

1--0 to 18 inches, black (10YR 2/1) muck; moderate, 
medium, granular structure; very friable; slightly 
acid; gradual, wavy boundary. 

2—18 to 32 inches, black (БҮ 2/2) muck that contains numer- 
ous woody fragments; weak, fine, granular structure ; 
very friable; slightly acid; clear, wavy boundary. 

3—32 to 86 inches, very dark grayish-brown (10YR 3/2) 
muck; thin strata and lenses of silt; weak, fine, 
granular structure; very friable; neutral; abrupt, 
smooth boundary. 

IICg—36 to 42 inches +, gray (N 6/0) silt loam; massive; 
firm; mildly alkaline; gradual, smooth boundary. 

The amount of woody material varies but is generally 
significant. In some areas peaty muck occurs at a depth of 

24 inches. The texture of the underlying material ranges 

from loam to light silty clay loam. The reaction of the 

organic material ranges from medium acid to neutral. 
Linwood soils have a thinner layer of organic material 
than either Carlisle or Houghton soils. They differ from 

Willette and Tawas soils in the texture of the underlying 

material; Willette soils are underlain with clay and Tawas 

soils with sand. 

Linwood muck (0 to 1 percent slopes) (Lm).—This soil 
occurs in low swampy areas throughout the county. 

Excessive wetness is the main limitation for farming. 
When the soil is wet, farm machinery bogs down and all 
farming operations are hindered. Drainage is needed, but 
it has to be controlled because lowering the water table 
too much causes the organic material to settle. Low fer- 
tility is also a limitation; the soil is deficient in phos- 
phorus, potassium, and micronutrients. Soil blowing and 
fire are hazards if crops are grown. Frost damage is a 
hazard to crops, especially in the lowest spots. 

If adequately drained and fertilized and protected 
from blowing, this soil is well suited to many short- 
season, frost-resistant crops. Most large areas are drained 
and are cultivated intensively. Small areas are in woods. 
(Capability unit ILw-10 (M/3c); woodland suitability 
group J) 
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Locke Series 


The Locke series is made up of somewhat poorly 
drained, level to gently sloping soils on till plains and 
low moraines. These soils formed in glacial material of 
sandy loam texture. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy loam about 8 inches thick. The sub- 
surface layer, about 5 inches thick, is pale-brown sandy 
loam mottled with dark yellowish brown and yellowish 
brown. The subsoil is about 17 inches thick. The upper 
4 inches is brown, friable heavy sandy loam mottled with 
dark brown and light brownish gray. The lower 13 inches 
is grayish-brown, firm sandy clay loam mottled with dark 
yellowish brown. The underlying material, at a depth of 
about 30 inches, is light brownish-gray, friable, limy 
sandy loam mottled with yellowish brown. | 

Fertility is moderate, and the available water capacity 
is moderate. The water table is usually within a foot or 
two of the surface in spring and during wet periods in 
other seasons. Permeability is moderate, except when the 
water table is high. When drained, these soils dry out 
quickly and are easy to till. 

Most areas of these soils are now used for crops, mainly 
corn, small grain, and forage crops. 

Typical profile of a Locke sandy loam: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
moderately high organic-matter content; slightly 
acid; abrupt, smooth boundary. 

А9--8 to 13 inches, pale-brown (10YR 6/3) sandy loam; 
common, medium, distinct, dark yellowish-brown 
(10YR 4/4) and yellowish-brown (10YR 5/6) mot- 
tles; weak, medium, granular structure; very friable; 
medium acid; clear, wavy boundary. 

B21t—13 to 17 inches, brown (10YR 5/3) heavy sandy loam; 
common, medium, distinct, dark-brown (10YR 4/3) 
and light brownish-gray (10YR 6/2) mottles; weak, 
fine, subangular blocky structure; friable; slightly 
acid; gradual, wavy boundary. 

B22tg—1^7 to 30 inches, grayish-brown (10YR 5/2) sandy clay 
loam; many, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid; abrupt, irregu- 
lar boundary. 

Cg—30 to 42 inches +, light brownish-gray (10YR 6/2) sandy 
loam; few, medium, distinct, yellowish-brown (10YR 
5/6) mottles; massive; friable; calcareous. 

In areas not yet farmed, there is a very dark gray Al 
horizon 2 to 4 inches thick. The depth to mottling ranges 
from 8 to about 16 inches. The texture of the B horizon 
ranges to heavy loam or light clay loam. 'The thickness of 
the A and B horizons combined ranges from 20 to about 42 
inches but is most commonly between 24 and 40 inches. In 
some areas the underlying material contains thin layers and 
pockets of loamy sand and sand. The reaction of the A and B 
horizons ranges from medium acid to slightly acid. 

Locke soils formed in material similar to that in which the 
better drained, less mottled Dryden soils and the better 
drained, unmottled Lapeer soils formed. Locke soils are 
better drained and less gray than Barry soils. They have a 
coarser textured C horizon than Conover soils. 


Locke sandy loam, 0 to 2 percent slopes (LoA).—This 
soil occurs on till plains and low moraines throughout the 
county. In some areas the plow layer contains a little 
pale-brown sandy loam plowed up from the subsurface 
layer, and in some areas the plow layer is loam rather 
than sandy loam. Included in mapping were areas of 
Barry soils in narrow drainageways. 
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This Locke soil is affected by runoff from adjacent 
higher soils and by a high water table that restricts the 
growth of roots and hinders the operation of farm 
machinery. Tile drains and open ditches are needed to 
remove excess water. Shallow surface drains can be used 
to remove standing water from low areas. 

Corn, small grain, and forage crops are important 
crops. (Capability unit IIw-6 6 (3b); ; woodland suitability 
group G) 

Locke sandy loam, 2 to 6 percent slopes (t08).—This 
soil occurs on till plains and low moraines throughout 
the county. The plow layer is very dark grayish brown. 
In some areas it contains a little material “plowed up 
from the subsurface layer, and in some areas it is loam 
rather than sandy loam. The slopes are uniform and of 
medium length, and the topography is undulating. In- 
cluded in mapping were areas of moderately eroded soils 
that have a slope range of 4 to 6 percent, small areas of 
level Locke soils, and areas of Barry soils in narrow 
drainageways. The included Barry soils stay wet longer 
than the surrounding Locke soil. 

This Locke soil is affected by a high water table and 
by runoff from adjacent higher soils. ‘Laying out a com- 
plete drainage system is difficult, because of the undu- 
lating relief and closed depressions, but random tile 
drains and surface drains are effective. 

Corn and small grain are important crops. (Capability 
unit ILw- (3b); woodland suitability group G) 


Lupton Series 


The Lupton series is made up of very poorly drained, 
level to depressional, organie soils on lake plains, till 
plains, outwash plains, and moraines. These soils formed 
in woody and fibrous material more than 42 inches thick. 

In a typical profile, the surface layer is black muck 
about 24 inches thick. It contains woody fragments and 
undecomposed muck. Below the surface layer and extend- 
ing to a depth of about 36 inches is very dark grayish- 
brown, soft muck that contains fibrous and woody 
material. Below this is dark-brown peaty muck that con- 
tains fibrous material. This layer extends to a depth of 48 
inches or more. 

Fertility is low, the available water capacity is high, 
and permeability is rapid. Runoff is very slow, and water 
ponds in depressions in wet years. The water table is at 
or near the surface unless lowered by artificial drainage. 
If the water table is lowered too much, the organic mate- 
rial settles. 

Areas that are drained and protected against blowing 
are used for truck crops. Undrained areas are in woods 
or pasture. 

Typical profile of Lupton muck: 

1—0 to 24 inches, black (10YR 2/1) muck; moderate, medium, 
granular structure; friable; many wood fragments 
and roots; mildly alkaline; gradual, wavy boundary. 

2—24 to 36 inches, very dark grayish-brown (10YR 3/2) 
muck; massive; soft; mixed fibrous and woody 
materials; mildly alkaline; gradual, wavy boundary. 

3—86 to 48 inches +, dark-brown (10YR 3/3) peaty muck; 


massive; soft; mostly fibrous materials; moderately 
alkaline. 


The color of the surface layer is very dark brown in some 
areas. The material below a depth of 24 to 40 inches is muck 
or peaty muck, and that below a depth of 40 inches is peaty 
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muck or peat. In many areas the organie material extends to 
a depth of 10 feet or more. The reaction is mildly alkaline 
in the upper 3 feet and moderately alkaline below a depth 
of 3 feet. 

Lupton soils are more alkaline than either Carlisle or 
Houghton soils. They have a thicker layer of organic material 
than Linwood, Tawas, or Willette soils. 

Lupton muck (0 to 1 percent slopes) (lu).—This soil is 
in low swampy areas throughout the county. 

This soil is low in phosphorus and potassium and in 
micronutrients, including manganese, boron, copper, and 
zine. It contains so much lime that some micronutrients 
are not available to plants and some crops—blueberries 
and onions, for example—cannot be grown successfully. 
When the soil is wet, farm machinery bogs down and 
farming operations are delayed. The high water table 
restricts the growth of roots. Control of drainage is 
important, because the organice material settles if the 
water table is lowered too much. Frost damage is a 
hazard to crops in the lowest spots. Soil blowing and fire 
are additional hazards. 

If artificially drained, adequately fertilized, and pro- 
tected against blowing, this soil is suited to many short- 
season, frost-resistant crops. The larger areas have been 
drained and are cultivated intensively. Small areas are 
in woods. (Capability unit TIIw-15 (Mc); woodland 
suitability group J) 


Macomb Series 


The Macomb series is made up of somewhat poorly 
drained, level to undulating soils on till plains. These 
soils formed in sandy loam and loam material underlain 
at a depth of 18 to 42 inches with loam and clay loam. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy, loam about 8 inches thick, The sub- 
surface layer, about 3 inches thick, is brown sandy loam 
mottled with yellowish brown. The subsoil is about 19 
inches thick. The upper 8 inches is yellowish-brown, firm 
heavy loam mottled with grayish brown. The lower 16 
inches is brown, friable, limy gravelly clay loam mottled 
with dark yellowish brown and light brownish gray. The 
underlying material is light brow mish- gray, friable, limy 
loam. 

Fertility is moderate or moderately high, and the 
available water capacity is moderate. Permeability is 
moderate. Runoff is slow, and water ponds in small 
depressions in wet years. The water table is high in 
spring and during wet weather in other seasons. 

These soils are used for crops, mainly corn, small grain, 
and forage crops. 

Typical profile of a Macomb sandy loam: 

Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam: moderate, fine, granular structure; 
friable; moderately high organic-matter content; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) sandy loam; few, fine, 
distinet, yellowish-brown (10YR 5/8) mottles; weak, 
fine, subangular blocky structure; friable; medium 
acid; clear, wavy boundary. 

B21t—11 to 14 inches, yellowish-brown (10YR 5/4) heavy 
loam; common, medium, distinct, grayish-brown 
(10YR 5/2) mottles; moderate, medium, subangular 
blocky structure; firm; medium acid; clear, wavy 
boundary. 

B22t-—14 to 30 inches, brown (10YR 5/3) gravelly clay loam; 
common, medium, distinct, dark yellowish-brown 
(10YR 4/4) and light brownish-gray (10YR 6/2) 
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mottles; strong, medium, subangular blocky struc- 
ture; firm; slightly acid; abrupt, wavy boundary. 

IICg—30 to 42 inches +, light brownish-gray (10YR 6/2) 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, medium, subangular 
blocky structure; friable; calcareous. 

In undisturbed areas there is a very dark gray А1 horizon 
2 to 4 inches thick. The texture of the upper part of the 
B horizon is gravelly loam or heavy sandy loam in many 
areas, and that of the lower part is gravelly sandy clay loam 
in a few areas. The thickness of the A and B horizons com- 
bined ranges from 24 to about 42 inches. In a few areas the 
texture of the C horizon is light clay loam. The reaction of 
о and В horizons ranges from medium acid to slightly 
acid. 

Macomb soils are better drained than Berville soils. They 
lack the sand and gravel С horizon that is characteristic of 
Matherton soils. 

Macomb sandy loam, 0 to 2 percent slopes (MaA).— 
This soil is on till plains in the southern part of the 
county. In a few areas the plow layer is loam, and in a 
few it is gravelly sandy loam. Included in mapping were 
areas of Sebewa soils in narrow drainageways. These 
included soils dry out more slowly than Macomb soils. 

Wetness early in spring is the main limitation for 
farming. Stones and cobblestones on the surface hinder 
cultivation in a few areas. 

If drained, this soil is suited to corn, small grain, and 
forage crops. Most of it is cultivated. Small areas remain 
in woods. (Capability unit IIw-8 (3/2b); woodland 
suitability group G) 

Macomb sandy loam, 2 to 6 percent slopes (McB).— 
This soil is on till plains in the southern part of the 
county. It has uniform, short to medium-length slopes. 
The plow layer contains some gravel. In a few areas it 
is loam rather than sandy loam, and in a few areas it 
contains a little brown sandy loam plowed up from the 
subsurface layer. Included in mapping were areas of 
level Macomb soils. I 

Excessive wetness early in spring is the main limitation 
for farming. Undulating relief and closed depressions 
make it hard to lay out a complete drainage system, but 
random tile is effective. Stones and cobblestones on the 
surface hinder cultivation in a few areas. 

If drained, this soil is suited to corn, small grain, and 
forage crops. Most of it is cultivated. Small areas remain 
in woods. (Capability unit ІІм-8 (3/9b); woodland 
suitability group G) 


Made Land 


Made land (Ма) consists of material hauled in and used 
for fill. It has a slope range of 0 to 2 percent. The compo- 
sition of the material varies, and the size of the areas 
varies greatly. Some areas were formerly rubbish dumps. 
(Capability unit VITIs-1 (Sa); no woodland suitability 
classification) 


Mancelona Series 


The Mancelona series is made up of well drained to 
moderately well drained, level to undulating soils on out- 
wash plains, lake plains, and low moraines. These soils 
formed in deposits of loamy sand and sand. The Man- 
celona soils mapped in Lapeer County are underlain with 
loamy to clayey material at a depth of 42 to 66 inches. 


Mancelona soils in other localities are underlain with 
sand and gravel. 

In a typical profile, the surface layer is dark-brown 
loamy sand about 8 inches thick. Below the plow layer is 
a 4-inch layer of strong-brown, very friable gravelly 
loamy sand; an 8-inch layer of brown, very friable loamy 
sand; and then an 8-inch layer of dark-brown, very fri- 
able heavy gravelly loamy sand. The substratum, at a 
depth of about 48 inches, is yellowish-brown, firm, limy 
silty clay loam. 

Fertility is low, and the available water capacity 18 
moderately low. Runoff is slow to medium, depending on 
the slope. Permeability is rapid in the upper layers and 
moderately slow in the underlying material. These soils 
warm up and are ready for tillage early in spring. 

Most areas of these soils are farmed. 

Typical profile of a Mancelona loamy sand, moderately 
fine substratum: 

Ap—0 to 8 inches, dark-brown (10YR 4/3) loamy sand; very 
weak, fine, granular structure; very friable; medium 
acid; abrupt, smooth boundary. 

Bir—8 to 12 inches, strong-brown (7.5YR 5/6) gravelly 
loamy sand; very weak, fine, granular structure; 
very friable; medium acid; clear, wavy boundary. 

A’2—12 to 20 inches, brown (10YR 5/8) loamy sand; very 
weak, coarse, granular structure; very friable; 
medium acid; clear, wavy boundary. 

B’t—20 to 48 inches, dark-brown (10YR 4/3) heavy gravelly 
loamy sand; weak, medium, subangular blocky 
structure; very friable; slightly acid; abrupt, wavy 
boundary. 

ПС--48 to 60 inches +, yellowish-brown (10YR 5/4) silty 
clay loam; weak, coarse, angular blocky structure; 
firm; calcareous. 


In areas not yet cultivated, there is a very dark grayish- 
brown А1 horizon 1 to 8 inches thick and a gray or light 
brownish-gray A2 horizon 2 to 4 inches thick. The texture of 
the B horizon in some areas is light sandy loam or light 
gravelly sandy loam. In a few places a 1- to 4-inch layer of 
gravel and sand lies between the B’t horizon and the finer 
textured IIC horizon. The depth to the IIC horizon ranges 
from 42 to about 66 inches, and the texture of this horizon 
ranges from loam to clay. The reaction of the A and B 
horizons ranges from medium acid to neutral. 

Mancelona soils, moderately fine substratum, are deeper 
to the substratum than Menominee soils. They have a Bir 
horizon, which Montcalm soils lack. 

Mancelona loamy sand, moderately fine substratum, 
0 to 6 percent slopes (MeB).—This soil occurs on outwash 
plains and lake plains throughout the county. The plow 
layer is dark brown. Included in mapping were small 
areas of gently sloping Mancelona soils. 

The available water capacity 1s moderately low, and 
crops are affected by a lack of moisture in most years. 
Soll blowing is a slight hazard in unprotected areas. 

Most of this soil is used for crops, mainly corn, small 
grain, and forage crops. (Capability unit 1118-4 (4a); 
woodland suitability group C) 

Mancelona loamy sand, moderately fine substratum, 
6 to 12 percent slopes, moderately eroded (MeC2).—This 
soil occurs on moraines throughout the county. The slopes 
are short and irregular. Erosion has removed about half 
of the original surface layer. The present plow layer is 
brown. In some areas it contains a little strong-brown 
gravelly loamy sand plowed up from the subsoil. It is 
less fertile and lower in organic-matter content than the 
surface layer of the uneroded soils of this series. 
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Further erosion is a hazard, and a shortage of available 
water affects с crops in most years. 

All of this soil is now farmed or has been in the past. 
Small grain, forage crops, and pasture are the main 
crops. (Capability unit 1116-9 (4a) ; woodland suitability 
group C) 


Marlette Series 


The Marlette series is made up of well drained to mod- 
erately well drained, level to very steep soils on till plains 
and moraines. These soils formed in material of loam 
texture. 


In a typical profile (fig. 11], the surface layer is very 
dark grayish-brown sandy oam about 8 inches thick. 
The subsurface layer, about 10 ine thes thick, is pale- 
brown, friable sandy loam. The subsoil is dark yellowish- 
brown, firm clay loam about 13 inches thick. At a depth 
of about 31 inches is brown, friable, limy sand. 

Fertility is high, and the available water capacity is 
high. Permeability is moder ately slow. Runoff ranges 
from slow to rapid, depending on the slope. These soils 
dry out and are ready for tillage early in spring. 

The level to sloping areas of these soils are intensively 
farmed. Corn, small grain, and forage crops are the main 
crops. The steeper areas are used for forage crops, pas- 
ture, and trees. 

Typical profile of a Marlette sandy loam: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; moderate, medium, granular structure; very 
friable; slightly acid; abrupt, wavy boundary. 

A2—5 to 18 inches, pale-brown (10YR 6/3) sandy loam; mod- 
erate, coarse, granular structure; friable; medium 
acid; abrupt, irregular boundary. 

B2t—18 to 31 inches, dark yellowish-brown (10YR 4/4) clay 

loam; pale-brown (10YR 6/3) A2 material occurs 

ns very thick ped coatings and crack fillings in 
the uppermost 3 to 5 inches; moderate, medium, sub- 
angular blocky structure; firm; slightly acid; abrupt, 
wavy boundary. 

31 to 48 inches +, brown 
friable; calcareous. 

In areas not yet farmed, there is a very dark grayish-brown 
А1 horizon 2 to 4 inches thick, In some places the color of 
the B horizon is dark brown, and in some the texture of this 
horizon is silty clay loam. The thickness of the A and B 
horizons combined ranges from 24 to 42 inches. The texture 
of the C horizon in a few areas is silt loam. The reaction of 
the A and B horizons ranges from medium acid to slightly 
acid. 

Marlette soils are better drained than Capac soils, and 
they lack the mottling in the B horizon that is characteristic 
of Capac soils. They have finer textured underlying material 
than McBride soils. 

Marlette sandy loam, 0 to 2 percent slopes (MfA).— 
This soil occurs on till plains in the northern part of the 
county. In a few areas the plow layer is loam rather than 
sandy loam. Included in the larger areas mapped were 
small bodies of darker colored “Capac soils and some 
poorly drained soils in depressions. The included Capac 
soils and the soils in depressions stay wet longer than the 
surrounding Marlette soil. 

This Marlette soil has no serious limitations for farm- 
ing. Most of the rainwater is absorbed, and little runs off. 
The erosion hazard is not significant. 

Most of the acreage is farmed. Small grain, corn, and 
a age crops are the common crops. (Capability unit 1-1 

(2. 9,5); ; woodland suitability group D) 


(10YR 5/3) loam; massive; 


SURVEY 


Figure 11.—Profile of а Marlette sandy loam. Numbers on tape 
indicate depth in feet. 


Marlette sandy loam, 2 to 6 percent slopes (MfB).— 
This soil oceurs on moraines and on undulating till plains 
in the central and northern parts of the county. On the 
uplands, the slopes are uniform and are short to medium 
in length; on the undulating plains, the slopes are 
medium to long. The plow layer is mainly very dark 
grayish brown in color, and in a few areas it has a loam 
texture. Included in mapping were small areas of mod- 
erately eroded Marlette soils and of level Marlette soils. 
The larger areas also include poorly drained soils in de- 
pressions and Capac soils in drainageways; these inclu- 
sions stay wet longer than the surrounding Marlette soils. 

A moderate hazard of erosion is the main limitation 
for farming. 

Most of this soil is intensively farmed. Corn, small 
grain, and forage crops are the common crops. (Capabil- 
ity unit Пе-9 (2.5a) ; woodland suitability group D) 

Marlette sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (MfB2).—This soil is on moraines and un- 
dulating till plains in the central and northern parts of 
the county. The slopes are uniform and are short to me- 
dium in Jength. The plow layer is brown, In some places 
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it is loam rather than sandy loam in texture, and in some 
it contains a little dark yellowish-brown clay loam plowed 
up from the subsoil. Fertility is lower, the organic-matter 
content is less, runoff is more rapid, tilth is poorer, and 
crusting of the surface is more likely than in uneroded 
Marlette soils. Included in mapping were small areas of 
severely eroded Marlette soils that have short slopes of 
5 or 6 percent. Gravel and cobblestones are scattered on 
the surface in these severely eroded spots; germination 
of seeds is uneven, and stands of plants are poor. Also 
included were spots of darker colored Capac soils in 
drainageways. These included Capac soils stay wet longer 
than the surrounding Marlette soil. 

A moderate hazard of further erosion is the main lim- 
itation for farming. 

Most of this soil is intensively farmed. Corn, small 
grain, and forage crops are the common crops. (Capabil- 
ity unit Пе-9 (2.5a) ; woodland suitability group D) 

Marlette sandy loam, 6 to 12 percent slopes (MfC).— 
This soil is on moraines in the central and northern parts 
of the county. The slopes are short and irregular. The 
surface layer is very dark grayish brown, and in a few 
areas it is loam rather than sandy loam in texture. In- 
cluded in mapping were small areas of level and gently 
sloping Marlette soils. 

А. severe erosion hazard is the main limitation for 
farming. Contour tillage and contour stripcropping are 
not practical, because of the short, irregular slopes. 
Grasses and legumes in the cropping sequence help to 
check runoff and control erosion. 

Most of this soil is in woods or is used for forage 
сгорв or pasture. Corn and small grain are the main 
cultivated crops. (Capability unit IIIe-5 (2.5a) ; wood- 
land suitability group D) 

Marlette sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (MfC2).—This soil is on moraines in the cen- 
tral and northern parts of the county. The slopes are 
short and slightly irregular. In most areas the plow layer 
consists of brown heavy sandy loam. In some areas it is 
loam rather than sandy loam, and in some it contains 
dark yellowish-brown clay loam plowed up from the 
subsoil. The present plow layer is less fertile, contains 
less organic matter, has poorer tilth, is more likely to 
crust, and eontains more gravel than that of uneroded 
Marlette soils. Included in mapping were severely eroded 
spots, in which the dark yellowish-brown subsoil is 
exposed and gravel and cobblestones are scattered on the 
surface. In these severely eroded spots, germination of 
seeds is uneven and stands of plants are poor. Small 
areas of level and gently sloping Marlette soils were 
included also. 

The hazard of further erosion is the main limitation 
for farming. Contour farming and contour striperopping 
are not practical, because of short, irregular slopes. 
Grasses and legumes in the cropping sequence help to 
check runoff and control erosion. 

All of this soil is or has been intensively farmed. Corn, 
small grain, and forage crops are the main crops. (Capa- 
bility unit IIIe-5 (2.54) ; woodland suitability group D) 

Marlette sandy loam, 6 to 12 percent slopes, severely 
eroded (MfC3).— This soil is on moraines in the central and 
northern parts of the county. The slopes are short and 
irregular. Most of the original surface layer and subsur- 
face layer has been removed by erosion, and the clay 


loam subsoil is exposed in small areas. The present plow 
layer is dark yellowish brown. It is less fertile, contains 
less organie matter, absorbs less water and allows more 
to runoff, and is more likely to crust than the plow 
layer of uneroded Marlette soils. Germination of seeds 
is uneven, and stands of plants are poor. Shallow gul- 
lies have formed in a few areas, mainly in natural 
drainageways. 

The hazard of further erosion is a very severe limita- 
tion for farming. 

All of this soil has been farmed intensively, but now 
much of it is idle or is in brush or native grass. Close- 
growing crops are better suited than row crops. Perma- 
nent vegetation reduces the risk of further erosion. 
(Capability unit IVe-5 (25a); woodland suitability 
group D) 

Marlette sandy loam, 12 to 18 percent slopes, moder- 
ately eroded (MfD2).—This soil is on moraines in the cen- 
tral and northern parts of the county. The slopes are 
short and irregular. Erosion has removed part of the 
original surface layer. The present plow layer of brown. 
heavy sandy loam contains some dark yellowish-brown 
clay loam plowed up from the subsoil. It is less fertile, 
contains less organic matter, is more likely to crust, has 
poorer tilth, and contains more gravel than the plow 
layer of uneroded Marlette soils. Included in mapping 
were small areas of severely eroded Marlette soils, in 
which the subsoil is exposed and gravel and cobblestones 
are scattered on the surface. In these severely eroded 
spots, germination of seeds is uneven and stands of 
plants are poor. Other inclusions are small areas of less 
sloping Marlette soils on ridges, spurs, and knolls and 
small areas of steeper Marlette soils next to drainageways 
ала depressions. 

The slope and the erosion hazard are severe limitations 
for farming. Contour farming and contour stripcropping 
are impractical, because of the short, irregular slopes. 
Grasses and legumes in the cropping sequence help to 
check runoff and. control erosion. 

All of this soil has been intensively farmed. Most of 
it is now in forage crops or pasture. Some is used for 
native pasture, some is idle, and some has been reforested. 
Only small areas are used for corn and small grain. 
(Capability unit IVe-4 (2.54); woodland suitability 
group D) 

Marlette sandy loam, 12 to 18 percent slopes, severely 
eroded (MfD3).—This soil is on moraines in the central and 
northern parts of the county. The slopes are short and 
irregular. Most of the original surface layer and sub- 
surface layer has been removed by erosion. The present 
plow layer is dark yellowish brown. It is less fertile, con- 
tains less organie matter, absorbs less water and allows 
more runoff, and is more likely to crust than the plow 
layer of uneroded Marlette soils. Germination of seeds 
is uneven, and stands of plants are poor. Numerous 
gullies have formed in some areas. 

The effects of erosion and the hazard of further erosion 
make this soil unsuitable for cultivation. 

All of the acreage was farmed intensively in the past, 
but now much of it has been abandoned. Pasture and 
forage crops are suitable uses. Some areas ought to be 
reforested. (Capability unit VIe-9 (2.58); woodland 
suitability group D) 
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Marlette sandy loam, 18 to 25 percent slopes, moder- 
ately eroded (MfE2)}—This soil is on moraines in the cen- 
tral and northern parts of the county. It has short, 
irregular slopes that vary іп gradient considerably 
within short distances. The brown plow layer contains 
some dark yellowish-brown clay loam plowed up from 
the subsoil. It is less fertile, contains less organic matter, 
has poorer tilth, is more likely to crust, and contains 
more gravel than the surface layer of uneroded Marlette 
soils. Gravel and cobblestones are scattered on the surface 
in many areas. Included in mapping were small areas of 
severely eroded Marlette soils and areas in which shallow 
gullies have formed. Where the subsoil is exposed, stands 
of plants are poor. 

The effects of erosion and the hazard of further erosion 
make this soil unsuitable for cultivation. 

This soil has been farmed intensively in the past. Now 
it should have a permanent cover of trees or other vege- 
tation. (Capability unit VIe-2 (9.52) ; woodland suitabil- 
ity group D) 

Marlette sandy loam, 25 to 60 percent slopes, moder- 
ately eroded (MfF2).—This soil occurs as a few small areas 
on moraines in the central and northern parts of the 
county. It has short, irregular slopes that vary in gradi- 
ent within short distances. The brown plow layer contains 
some dark yellowish-brown clay loam plowed up from 
the subsoil. Included in mapping were areas in which the 
subsoil is exposed and some in which shallow gullies have 
formed. 

The effects of erosion and the hazard of further erosion 
make this soil unsuitable for cultivation. 

All of the acreage has been farmed. Most of it is now 
idle or is gradually reforesting. Permanent vegetation is 
needed for protection against erosion. (Capability unit 
VIIe-2 (2.52); woodland suitability group D) 


Matherton Series 


The Matherton series is made up of somewhat poorly 
drained, level to undulating soils on lake plains and out- 
wash plains in the southern part of the county. These 
soils formed in gravelly sandy loam to loam material un- 
derlain at a depth of 94 to 42 inches with strata of sand 
and gravel. 

In a typical profile, the surface layer is very dark 
grayish-brown loam about 8 inches thick. The subsurface 
layer, about 4 inches thick, is brown, friable loam mottled 
with dark brown. The subsoil is grayish-brown and light 
brownish-gray, firm gravelly clay loam mottled with 
yellowish brown and dark yellowish brown; it is about 
22 inches thick. At a depth of about 34 inches is grayish- 
brown, loose, limy, stratified gravel and coarse sand. 

Fertility is moderately high. The available water 
capacity is moderate; generally, the supply is adequate 
for optimum growth of crops. Runoff is slow, and water 
ponds in depressions in wet years. Permeability is mod- 
erate in the layers above the substratum. The water table 
is high in spring and after rain in other seasons. After 
they have been drained and have dried out, these soils 
are easy to work and to keep in good tilth. 

Most of the acreage is used for crops, mainly corn, 
small grain, and forage crops. 


Typical profile of a Matherton loam: 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2g—8 to 12 inches, brown (10YR 5/3) loam; few, medium, 
distinct, dark-brown (10YR 4/3) mottles; moderate, 
fine, subangular blocky structure; friable; slightly 
acid; clear, wavy boundary. 

B21tg—12 to 17 inches, grayish-brown (10YR 5/2) light 
gravelly clay loam; common, medium, distinct, dark 
yellowish-brown (10YR 4/4) mottles; moderate, 
medium, subangular blocky structure; firm; medium 
acid; gradual, wavy boundary. 

B22tg—17 to 34 inches, light brownish-gray (10YR 6/2) 
gravelly clay loam; common, medium, distinct, 
yellowish-brown (10YR 5/6) mottles; moderate, 
medium, subangular blocky structure; firm; medium 
acid; abrupt, irregular boundary. 

IIC—34 to 42 inches +, grayish-brown (10YR 5/ 2) stratified 
gravel and coarse sand; single grain; loose; 
calcareous. 

In undisturbed areas there is a very dark grayish-brown 
Al horizon 2 to 4 inches thick. The color of the Ap horizon 
is very dark gray in places, and the thickness of this horizon 
ranges from 6 to 9 inches. The depth to mottling ranges from 
8 to about 16 inches. In some areas the texture of the B 
horizon is clay loam or gravelly sandy clay loam. The reac- 
по. о. the A апа B horizons ranges from medium acid to 
neutral. 


Matherton soils have a finer textured B horizon than 
Wasepi soils. They differ from Macomb soils in having under- 
lying material of gravel and sand. Matherton soils are less 
poorly drained and less gray than Sebewa soils. They are 
more poorly drained than Fox soils, which lack the mottling 
that is characteristic of Matherton soils. 

Matherton loam, 0 to 2 percent slopes (MhA).—This 
soil occurs as small areas on lake plains and outwash 
plains throughout the county. The plow layer in some 
spots is sandy loam. 

Excessive wetness, particularly early in the growing 
season, 18 the main limitation for farming. Drainage can 
be improved by means of tile and open ditches. Straw or 
other special blinding material is needed to keep sand 
from flowing into and plugging tile. Runoff is slow, so 
the erosion hazard is not significant. 

Corn, small grain, and forage crops are important 
crops. (Capability unit IIw-6 (3b) ; woodland suitability 
group G) 

Matherton loam, 2 to 6 percent slopes (MhB).— This 
soil occurs on outwash plains and lake plains throughout 
the county. The plow layer in some areas contains a little 
grayish-brown and dark yellowish-brown clay loam 
plowed up from the subsoil. In some small areas the plow 
layer is sandy loam. 

Excessive wetness, particularly in the early part of the 
growing season, is the main limitation for farming. The 
undulating relief makes it difficult to lay out a complete 
drainage system, but random tile and surface drains are 
effective. 

Corn, small grain, and forage crops are important 
crops. (Capability unit ILw-7 (3b); woodland suitability 
group G) 


McBride Series 


The McBride series is made up of well drained to mod- 
erately well drained, level to very steep soils on till plains 
and moraines. These soils formed in glacial material of 
sandy loam texture. 
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In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 8 inches thick. The subsoil is 
about 47 inches thick. The upper 15 inches consists of 
yellowish-brown and pale-brown, very friable sandy loam. 
Below this is a 7-inch fragipan of light brownish-gray 
sandy loam. Below the fragipan is a 14-inch layer of 
dark-brown, firm sandy clay loam and then an 11-inch 
layer of yellowish-brown, friable loam. The underlying 
material, at a depth of 55 inches, is brown, friable, limy 
sandy loam. 

Fertility is moderate, and the available water capacity 
is moderate. Runoff is slow to rapid, depending on the 
slope. Permeability is restricted in the fragipan but 18 
moderate in the other layers. These soils dry out quickly 
and are ready for tillage early in spring. 

The level to sloping soils of this series are used mainly 
for crops, including corn, oats, and hay. The steeper ones 
are used for pasture or have remained in woods. 

Typical profile of a McBride sandy loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; very friable ; 
slightly acid; abrupt, smooth boundary. 

Bir—8 to 15 inches, yellowish-brown (10YR 5/4) sandy loam; 
weak, medium, granular structure; very friable ; 
strongly acid; clear, wavy boundary. 

15 to 28 inches, pale-brown (10YR 6/3) sandy loam; 
weak, medium, granular structure; very friable ; 
strongly acid; clear, wavy boundary. 

A'22x—923 to 30 inches, light brownish-gray (10YR 6/2) sandy 
loam; moderate, thick, platy structure; brittle and 
firm; fragipan; strongly acid; abrupt, wavy 
boundary. 

B'21t—30 to 44 inches, dark-brown (10YR 4/3) sandy clay 
loam; thick coatings and tongues of light brownish- 
gray (10ҮЕ 6/2) A'2 material in upper part; weak, 
coarse, subangular blocky structure; firm; strongly 
acid; clear, wavy boundary. 

B'22—44 to 55 inches, yellowish-brown (10YR 5/4) loam; 
weak, coarse, subangular blocky structure; friable; 
strongly acid; abrupt, wavy boundary. 

C—55 to 60 inches +, brown (10YR 5/3) sandy loam; mas- 
sive; friable; calcareous. 


A'21 


In undisturbed areas there is a very dark grayish-brown 
At horizon 2 to 4 inches thick and a brownish-gray or light- 
gray A2 horizon 2 to 5 inches thick. The thickness of the A 
and B horizons combined ranges from 40 to about 60 inches. 
The fragipan ranges from strong to weak in degree of devel- 
opment. Lenses of loamy sand occur in the C horizon in some 
areas. The reaction of the A horizon is dominantly strongly 
acid but ranges to slightly acid. 

McBride soils formed in material similar to that in which 
Loeke soils formed, but McBride soils axe better drained than 
Locke soils and lack the mottling that is characteristic of 
those soils; McBride soils have a finer textured C horizon 
than Montealm soils and a coarser textured C horizon than 
Capae soils. 


McBride loamy sand, 2 to 6 percent slopes (MkB).— 
This soil is on till plains and low moraines in the central 
and northern parts of the county. Included in mapping 
were areas of level McBride soils. 

A moderate hazard of erosion, moderate fertility, and a 
shortage of available water during dry periods are the 
main limitations for farming. The soil dries out rapidly 
and is ready for tillage early in spring, and it can be 
tilled throughout a wide range in moisture content. 

Most of this soil is farmed. Corn, small grain, and for- 
age crops are the crops commonly grown. (Capability 
unit IIe-3 (3a) ; woodland suitability group A) 


McBride loamy sand, 2 to 6 percent slopes, moder- 
ately eroded (MkB2).— This soil is on till plains and low 
moraines in the central and northern parts of the county. 
It has short to medium-length slopes. Erosion has re- 
moved more than two-thirds of the original surface layer. 
The present plow layer is brown. It is less fertile, con- 
tains less organic matter, has poorer tilth, is more likely 
to crust, and absorbs less water than the plow layer of 
uneroded McBride soils. 

Moderate hazards of erosion and blowing and a short- 
age of available water during dry periods are the main 
limitations for farming. 

Most of this soil is farmed. Corn, small grain, and for- 
age crops are commonly grown. (Capability unit Пе-3 
(За); woodland suitability group A 

McBride loamy sand, 6 to 12 percent slopes, moder- 
ately eroded (MkC2).—This soil is on moraines in the cen- 
tral and northern parts of the county. It has short, 
irregular slopes. Erosion has removed more than two- 
thirds of the original surface layer. The present plow 
layer is brown. lt is less fertile, contains less organie 
matter, is more likely to crust, and absorbs less water 
than the plow layer of uneroded McBride soils. Included 
in mapping were small areas of less sloping and more 
sloping MeBride soils. 

The effects of erosion and the hazard of further ero- 
sion are severe limitations for farming. Contour tillage 
and contour striperopping for control of erosion are not 
practical, because of the short, irregular slopes. A. short- 
age of available water in dry years is another limitation. 

All of this soil is cultivated or has been cultivated 
intensively in the past. Corn, small grain, and forage 
crops are commonly grown. Close-growing crops, such 
as wheat, grasses, and legumes, are better suited than row 
crops. (Capability unit IIle-6 (3a); woodland suitabil- 
ity group À) 

McBride sandy loam, 0 to 2 percent slopes (MIA).— 
This soil is on till plains in the central and northern parts 
of the county. Included in mapping were areas of Locke 
and Barry soils in drainageways. These included soils 
dry out more slowly than the adjoining McBride soil. 

The available water capacity of this McBride soil is 
only moderate, and crops do not get enough moisture in 
dry weather. Runoff is slow, so there is little or no ero- 
sion hazard. 

Nearly all of this soil is cultivated. Small grain, corn, 
and forage crops are common crops. (Capability unit 
Is-2 (3a); woodland suitability group А) 

McBride sandy loam, 2 to 6 percent slopes (MIB).— 
This soil is on till plains and low moraines in the central 
and northern parts of the county. Generally, it has uni- 
form, medium-length slopes of 2 to 4 percent. The plow 
layer in some areas contains some yellowish-brown sandy 
loam plowed up from the subsoil. Included in mapping 
were areas of darker colored Locke soils in drainageways. 
These included soils dry out more slowly than the sur- 
rounding McBride soil. 

A moderate erosion hazard is the main limitation for 
farming. А shortage of available water in some years 18 
also a limitation. 

Most of this soil is cultivated intensively. Small grain, 
corn, and forage crops are the main crops. (Capability 
unit TIe-3 (За) ; woodland suitability group A) 
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McBride sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (MIB2).—This soil is on till plains and low 
moraines in the central and northern parts of the county. 
It has short, variable slopes, mainly of more than 4 per- 
cent. Erosion has removed more than half the original 
surface layer. The present plow layer is brown or yel- 
lowish brown. It is less fertile, has a lower organic- 
matter content, and is more likely to crust than the plow 
layer of uneroded McBride soils. 

A moderate hazard of further erosion is the main limi- 
tation for farming. A shortage of available water in 
some years is another limitation. Surface stones occur in 
many areas. These have to be removed before crops can 
be grown (fe 12] 

Most of this soil is farmed intensively. Small grain, 
corn, and forage crops are important crops. (Capability 
unit ITe-3 (3a) ; woodland suitability group A) 

McBride sandy loam, 6 to 12 percent slopes (M!C).— 
This soil is on moraines in the central and northern parts 
of the county. It has short to medium-length slopes, some 
uniform and some irregular. Included in the areas 
mapped were small areas of a level McBride soil. 

A severe hazard of erosion is the main limitation for 
farming. Where the slopes are uniform, runoff can be 
controlled and erosion checked by contour farming and 
contour striperopping. Grassed waterways help to pre- 
vent gullying. Another limitation is a shortage of avail- 
able water in some years. 

Most of this soil 15 in woods. Small areas are used for 
hay or for pasture. (Capability unit IITe-6 (3a); wood- 
land suitability group A) 

McBride sandy loam, 6 to 12 percent slopes, moder- 
ately eroded (MIC2).—This soil is on moraines in the cen- 
tral and northern parts of the county. It has short, 
irregular slopes. The plow layer is yellowish brown or 
brown. It is less friable, contains less organic matter, is 
more likely to crust, and absorbs less water than the 
plow layer of uneroded McBride soils. Included in 
mapping were spots of severely eroded McBride soils, in 
which the yellowish-brown subsoil is exposed. In these 
severely eroded spots, the surface crusts readily and 
germination of seeds is uneven and stands of plants are 
poor. Also included were areas in which very shallow 
rills have formed and areas of less sloping and more 
sloping McBride soils. 

The effects of erosion and the severe hazard of further 
erosion are the main limitations for farming. Contour 
farming and contour stripcropping for control of erosion 
are not practical, because of the short, irregular slopes. 
Shortage of available water in some years is another 
limitation. 

Most of this soil is farmed intensively. Small grain, 
corn, and forage crops are common crops. Some areas 
have reverted to native pasture, and some are idle. (Capa- 
bility unit IITe-6 (За) ; woodland suitability group А) 

McBride sandy loam, 6 to 12 percent slopes, severely 
eroded (MIC3).—'This soil occurs as small areas on moraines 
in the central and northern parts of the county. It has 
short, irregular slopes. The plow layer is brown or yel- 
lowish brown, and in places it contains material plowed 
up from the subsoil. In many small areas the subsoil is 
exposed and eroded. Fertility is lower, the organic-matter 
content is less, and tilth is poorer than in uneroded Mc- 
Bride soils. The surface crusts readily, especially where 


the subsoil is exposed. Germination of seeds is uneven, 
and stands of plants are poor. Shallow gullies are 
common. 

The effects of erosion and the hazard of further erosion 
limit the use of this soil severely. 

Most of the acreage is idle or is in native pasture. 
Growing cover erops in most years helps to check erosion. 
(Capability unit IVe-6 (3a); woodland suitability 
group A) 

McBride sandy loam, 12 to 18 percent slopes (MID).— 
This soil occurs as small areas on moraines in the central 
and northern parts of the county. The slopes are short 
and irregular. Included in mapping were wet spots, areas 
of less sloping McBride soils on knolls and at the base of 
slopes, and areas of more sloping McBride soils on nar- 
row breaks next to drainageways. 

The slope and the resulting hazard of erosion severely 
limit the use of this soil for crops. Contour farming and 
contour striperopping for control of erosion are difficult 
because of the short, irregular slopes. Grassed waterways 
help to prevent gullying. 

Nearly all of this soil is in woods. A few areas are used 
for native pasture, hay, and orchard. (Capability unit 
IVe-4 (3a); woodland suitability group A) 

McBride sandy loam, 12 to 18 percent slopes, moder- 
ately eroded {MID2).—-This soil occurs as small areas on 
moraines in the central and northern parts of the county. 
It has short, irregular slopes. The plow layer is yellowish 
brown or brown. In some areas it contains material 
plowed up from the subsoil. It is less fertile, contains less 
organic matter, absorbs less water and allows more to 
run off, and is more likely to crust than the plow layer 
of uneroded McBride soils. Included in mapping were 
spots of severely eroded McBride soils, in which the sub- 
soil is exposed and gravel and cobblestones are scattered 
on the surface. In these severely eroded spots, germina- 
tion of seeds is uneven and stands of plants are poor. 
Also included were areas in which shallow gullies have 
formed, areas of less sloping McBride soils on knolls, and 
areas of more sloping McBride soils on abrupt breaks in 
the landscape. 

The effects of erosion and the hazard of further erosion 
severely limit the use of this soil for crops. Contour farm- 
ing and contour stripcropping for control of erosion are 
difficult because of the short, irregular slopes. Grassed 
waterways help to prevent gullying. 

Most of this soil has been cultivated, but many areas 
are now used for native pasture or are covered with brush 
and scattered small trees. Woods, hay, and pasture are 
suitable uses. (Capability unit IVe-4 (3a); woodland 
suitability group A) 

McBride sandy loam, 12 to 18 percent slopes, severely 
eroded (MID3).—This soil is on moraines in the central 
and northern parts of the county. It has short, irregular 
slopes that vary in gradient within short distances. The 
plow layer is brown or yellowish brown; in many areas 
it contains material plowed up from the subsoil. The sub- 
soil is exposed and eroded in spots. Fertility is lower, the 
organic-matter content is less, and runoff 18 more rapid 
than in uneroded McBride soils. The surface crusts read- 
ily. Gravel and cobblestones are scattered over the sur- 
face. Shallow gullies are common. Germination of seeds 
is uneven, and stands of plants are poor. Included in 
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Figure 12.—Area of a McBride sandy loam. The stones were cleared from the surface to make tillage possible. 


mapping were areas of slightly eroded McBride soils on 
knolls and hilltops. 

The effects of erosion and the hazard of further erosion 
make this soil unsuitable for crops. Contour farming and 
contour striperopping for control of erosion are imprac- 
tical because of the short, irregular slopes. 

All of this soil has been cultivated intensively in the 
past, but many areas have been abandoned and are now 
covered with brush and scattered small trees or are used 
for native pasture. Natural reforestation should be en- 
couraged. Establishing a permanent cover of vegetation 
would help to check erosion. (Capability unit VIe-2 
(3a); woodland suitability group A) 

McBride sandy loam, 18 to 25 percent slopes, moder- 
ately eroded (MIE2).—This soil occurs as a few small areas 
on moraines in the central and northern parts of the 
county. It has short, irregular slopes that vary consider- 
ably in gradient within short distances. The plow layer 
is brown or yellowish brown. Fertility is lower, the 
organic-matter content less, the available water 'apacity 
lower, and tilth poorer than in uneroded McBride soils. 
Included in mapping were spots of McBride soils so 
severely eroded that the subsoil is exposed and a few 
areas in which shallow gullies have formed. Surface 
crusting is likely where the subsoil is exposed. 

The slopes, the results of erosion, and the hazard of 
further erosion make this soil unsuitable for cultivated 
crops. 


All of this soil has been cultivated in the past. Now 
it needs a cover of permanent vegetation for protec- 
tion against erosion. Reforestation should be encour- 
aged, (Capability unit VIe-2 (3a); woodland suitability 
group A) 

McBride sandy loam, 25 to 60 percent slopes (MIF).— 
This soil occurs as small areas on moraines in the central 
and northern parts of the county. The slopes vary con- 
siderably in gradient within short distances. Gene rally, 
the slopes are short and irregular, but there are blufflike, 
uniform slopes along major drainageways and around 
depressions. 

The slope and the erosion hazard make this soil unsuit- 
able for any use except woods. 

Most of the acreage is in woods. (Capability unit 
VIIe-2 (3a); woodland suitability group A) 


Menominee Series 


The Menominee series is made up of well drained to 
moderately well drained, level to moderately steep soils 
on lake plains, till plains, outwash plains, and moraines, 
These soils formed in sand or loamy sand underlain at 
a depth of 18 to 42 inches with loam, clay loam, or silty 
clay loam. 

In a typical undisturbed profile, the surface layer is 
very dark brown loamy sand about 4 inches thick. The 
subsurface layer, about 2 inches thick, is light brownish- 


48 SOIL SURVEY 


gray, loose sand. The subsoil is about 23 inches thick. It 
consists of an 8-inch layer of yellowish-red, very friable 
loamy sand; an 8-inch layer of brown, loose sand; and 
а 7-inch layer of dark-brown, firm clay loam. The under- 
lying material, at a depth of 29 inches, is brown, firm, 
limy loam. 

Fertility is moderately low. Runoff is slow to rapid, 
depending on the slope. The sandy upper layers of the 
profile are rapidly permeable and have a moderately low 
available water capacity; the loamy lower layers are 
moderately slowly permeable and hold enough water to 
keep the upper layers moist. 

Many of the nearly level and gently sloping areas are 
used for crops. The steeper ones are in woods or pasture. 

Typical profile of a Menominee loamy sand: 

A1—0 to 4 inches, very dark brown (10YR 2/2) loamy sand; 
weak, fine, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. 

A2—4 to 6 inches, light brownish-gray (10YR 6/2) sand; 
single grain; loose; medium acid; clear, irregular 
boundary. 

Bir—6 to 14 inches, yellowish-red (5YR 4/6) loamy sand; 
very weak, medium, subangular blocky structure; 
very friable; medium acid; abrupt, smooth boundary. 

A’2—14 to 22 inches, brown (10YR 5/8) sand; single grain; 
loose; medium acid; abrupt, irregular boundary. 

IIB't—22 to 29 inches, dark-brown (10YR 4/3) clay loam; 
thick coatings of A’2 material on ped faces and in 
cracks and channels; strong, medium, subangular 
blocky structure; firm; mildly alkaline; abrupt, 
wavy boundary. 

IIC—29 to 42 inches ++, brown (10YR 5/3) loam; weak, 
medium, platy structure; firm; calcareous. 


In cultivated areas there is a very dark grayish-brown Ap 
horizon 6 to 9 inches thick. Some profiles lack an A2 horizon. 
The texture of the IIB't horizon is heavy loam or silty clay 
loam in many areas, and the thickness of this horizon ranges 
from 8 to 10 inches. In some areas the texture of the C ho- 
rizon is clay loam or silty clay loam. The reaction of the 
sandy layers above the IIB’t horizon is medium acid to 
slightly acid, and that of the IIB’t horizon is slightly acid 
to mildly alkaline. 

Menominee soils are coarser textured in the upper part of 
the B horizon than Ubly or Owosso soils, They formed in 
material similar to that in which Iosco soils formed, but they 
are better drained than Iosco soils and are not mottled. 

Menominee loamy sand, 0 to 2 percent slopes (MmA).—- 
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This soil is оп plains. Where cultivated, it has a very 
dark grayish-brown plow layer. Included in mapping 
were areas of the darker colored Tosco soils in drainage- 
ways and other depressions. These included soils dry out 
more slowly than the surrounding Menominee soil. Also 
included were a few areas of gently sloping Menominee 
soils. 

A shortage of available water during the growing 
season is the main limitation for farming. Soil blowing 
is а hazard if large areas are left bare of vegetation. 

Most of this soil is farmed. Small grain and forage 
crops are the crops commonly grown. (Capability unit 
1118-5 (4/2a) ; woodland suitability group С) 

Menominee loamy sand, 2 to 6 percent slopes (MmB).— 
This soil is on plains and low moraines. Where cultivated 
it has a very dark grayish-brown plow layer. Included 
In mapping were areas of the darker colored Tosco 
soils in narrow drainageways and depressions. These 
included soils dry out more slowly than the surround- 
ing Menominee soil. Also included were small areas of 
level Menominee soils. 


A shortage of available water during the growing 
season is the main limitation for farming. 

Most of this soil is farmed. Small grain and forage 
crops are the crops commonly grown. (Capability unit 
1118-4 (4/2a); woodland suitability group C) 

Menominee loamy sand, 6 to 12 percent slopes 
(MmC]).—This soil is on low moraines. It has short slopes, 
some uniform and some irregular. The plow layer in 
cultivated areas is brown. Included in mapping were 
small areas of moderately eroded Menominee soils. 

An erosion hazard and a shortage of available water 
during the growing season are the main limitations for 
farming. 

Small grain and forage crops are the crops commonly 
grown. (Capability unit IIIe-9 (4/9a); woodland suit- 
ability group C) 

Menominee loamy sand, 12 to 18 percent slopes 
(MmD]).—This soil is on moraines. It has short, irregular 
slopes that vary considerably in gradient within short 
distances. The plow layer is brown. In most areas it con- 
tains a little yellowish-red loamy sand plowed up from 
the subsoil. Included in mapping were large areas from 
which more than half the original surface layer has been 
removed by erosion. Also ineluded were small areas of 
gently sloping and sloping Menominee soils. 

The slope, the erosion hazard, and a shortage of avail- 
able water are severe limitations for farming. 

Most of this soil has been farmed intensively, but now 
much of it is idle. A cover of permanent vegetation would 
help to check erosion. (Capability unit IVe-9 (4/2a); 
woodland suitability group C) 


Metamora Series 


The Metamora series is made up of somewhat poorly 
drained, level to undulating soils on till plains. These 
soils formed in sandy loam or heavy loamy sand under- 
oo at а depth of 18 to 42 inches with loam or light clay 
oam. 

In a typical profile, the surface layer is very dark 
grayish-brown sandy loam about 10 inches thick. The 
subsurface layer, about 16 inches thick, is pale-brown, 
very friable sandy loam mottled with yellowish brown. 
The subsoil is about 22 inches thick. The upper 6 inches 
is grayish-brown, friable light loam mottled with yellow- 
ish brown, and the lower 16 inches is light-gray, firm 
clay loam mottled with dark yellowish brown. The sub- 
stratum, at a depth of about 48 inches, is light-gray, firm, 
limy loam mottled with dark yellowish brown and olive 
brown. 

Fertility is moderate, and the available water capacity 
is moderate. Permeability is moderate to moderately slow. 
Runoff is slow, and water ponds in level areas and depres- 
sions. The water table is high in spring and during wet 
weather in other seasons. After these soils have been 
drained and have dried out, they are easy to work. 

Most areas of these soils are used for crops, including 
corn, oats, and hay. A few areas are in permanent pas- 
ture, and a few are in woods. 

Typical profile of a Metamora sandy loam: 

Ар-0 to 10 inches, very dark grayish-brown (10YR 8/2) 


sandy loam; weak, medium, granular structure; fri- 
able; medium acid; abrupt, smooth boundary. 
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A2—10 to 26 inches, pale-brown (10YR 6/3) sandy loam; 
common, medium, distinct, yellowish-brown (10YR 


5/6) mottles; weak, medium, subangular blocky 
structure; very friable; medium acid; gradual, 


wavy boundary. 

B21g—26 to 32 inches, grayish-brown (10YR 5/2) light loam; 
many, medium, distinct, yellowish-brown (10YR 5/4) 
mottles; weak, medium, subangular blocky struc- 
ture; friable; medium acid; abrupt, smooth boundary. 

IIB22tg—32 to 48 inches, light-gray (10YR 6/1) clay loam; 
many, coarse, distinct, dark yellowish-brown (10YR 
4/4) mottles; moderate, medium, subangular blocky 
structure; firm; slightly acid; abrupt, smooth 
boundary. 

IICg—48 to 60 inches +, light-gray (10YR 6/1) loam; many, 
coarse, distinct, dark yellowish-brown (10YR 4/4) 
and olive-brown (2.5Y 4/4) mottles; massive; firm; 
calcareous. 


In undisturbed areas, there is a very dark gray A1 horizon 
2 to 4 inches thick. The thickness of the A horizon ranges 
from 20 to 40 inches. In some areas the texture of the lower 
part of the B horizon is silty clay loam. The reaction of the 
A and B horizons ranges from medium acid to neutral. 

Metamora soils are coarser textured in the upper part of 
the B horizon than Conover soils. They formed in material 
similar to that in which Owosso soils formed, but Metamora 
soils are more poorly drained than Owosso soils, which lack 
the mottling that is characteristic of Metamora soils. 

Metamora sandy loam, 0 to 2, percent slopes (MnA].— 
This soil is on till plains in the southern part of the 
county. 

Excessive wetness early in spring and an occasional 
shortage of available water during dry weather are the 
main limitations for farming. Tile drainage is needed for 
efficient production of crops. 

Most of this soil is farmed along with adjoining soils. 
Corn, small grain, and forage crops are grown. (Capabil- 
ity unit IIw-8 (3/95); woodland suitability group G) 

Metamora sandy loam, 2 to 6 percent slopes (MnB).— 
This soil is on till plains in the southern part of the 
county. It has short to medium, uniform slopes. In some 
areas the plow layer contains material plowed up from 
the subsoil. Included in mapping were a few areas of 
level Metamora soils. 

Excessive wetness early in spring is the main limita- 
tion for farming. Installing a complete drainage system 
is dificult because of undulating relief. 

If drained, this soil is suited to corn, small grain, and 
forage crops. Most of the acreage is farmed intensively. 
(Capability unit ILw-8 (3/2b); woodland suitability 
group G) 


Miami Series 

'The Miami series is made up of well-drained, gently 
sloping to very steep soils on till plains and moraines. 
These soils formed in loamy material. 

In a typical profile, the surface layer is dark grayish- 
brown loam about 8 inches thick. The subsurface layer, 
about 4 inches thick, is yellowish-brown, friable loam. 
The subsoil is dark-brown and yellowish-brown, firm 
clay loam about 24 inches thick. The substratum, at a 
depth of about 36 inches, is brown, friable, limy loam. 

Fertility is high, and the available water capacity is 
high. Permeability is moderately slow. Runoff is slow to 
rapid, depending on the slope. These soils dry out quickly 
and are ready for tillage early in spring. 


Gently sloping and moderately sloping soils of this 
series can be farmed intensively if protected against ero- 
sion. Corn, small grain, and forage crops are the main 
crops. The steeper soils and any areas not protected 
against erosion are better suited to woods or pasture. 

Typical profile of a Miami loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

А9--8 to 12 inches, yellowish-brown (10YR 5/4) loam; mod- 
erate, coarse, granular structure; friable; medium 
acid; clear, wavy boundary. 

B21t—12 to 29 inches, dark-brown (10YR 4/3) clay loam; 
moderate, medium, subangular blocky structure; 
firm; medium acid; gradual, wavy boundary. 

B22t—29 to 36 inches, yellowish-brown (10YR 5/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; slightly acid; abrupt, wavy boundary. 

C—36 to 48 inches +, brown (10YR 5/3) loam; weak, coarse, 
subangular blocky structure; friable; calcareous. 

In areas not yet farmed, there is a very dark grayish-brown 
А1 horizon 2 to 4 inches thick. The color of the Ap horizon 
ranges from very dark grayish brown to brown, and the 
texture from sandy loam to clay loam. The B horizon in some 
areas consists of dark yellowish-brown silty clay loam. The 
thickness of the A and B horizons combined ranges from 24 
to about 42 inches. In a few areas the texture of the C hori- 
zon is silt loam or light clay loam. The reaction of the A and 
B horizons is dominantly medium acid to slightly acid but 
ranges to strongly acid. 

Miami soils are better drained than either Celina or Con- 
over soils, and they lack the mottling that is characteristic 
of those soils. They have finer textured underlying material 
than either Lapeer or McBride soils. 

Miami loam, 2 to 6 percent slopes (MoB).—This soil is 
on till plains and low moraines. On the uplands, the 
slopes are uniform and are short to medium in length; 
on the till plains, the slopes are undulating and are of 
medium length. The plow layer is dark grayish-brown 
or dark-brown loam or sandy loam. Included in mapping 
were areas of Celina and Conover soils in swales and 
other depressions and also a few small areas of moder- 
ately eroded Miami soils. 

This soil is well suited to crops. А moderate erosion 
hazard is the main limitation for farming. 

Most of the acreage is farmed intensively. Corn, small 
grain, and forage crops are the most important crops. 
(Capability unit Пе-9 (2.52); woodland suitability 
group D) 

Miami loam, 2 to 6 percent slopes, moderately eroded 
(MoB2).— This soil is on till plains and low moraines, Tt has 
uniform, short to medium slopes. About half of the mate- 
rial above the subsoil has been removed by erosion. The 
present plow layer is brown loam or sandy loam. It con- 
tains a little dark-brown clay loam plowed up from the 
subsoil. It is less fertile, contains less organic matter, and 
crusts more readily than the plow layer of uneroded 
Miami soils. Included in mapping were a few small areas 
of severely eroded Miami soils having a slope range of 
4 to 6 percent. 

This soil is well suited to crops. A moderate hazard. of 
further erosion and the poor tilth resulting from past 
erosion are the main limitations for farming. 

Most of the acreage is farmed intensively. Corn, small 
grain, and forage crops are the most important crops. 
(Capability unit Пе-9 (2.52); woodland suitability 
group D) 


50 SOIL SURVEY 


Miami loam, 6 to 12 percent slopes (MoC).—This soil 
1$ on moraines. The slopes are generally short and are 
uniform in some areas and irregular in others. The plow 
layer is dark-brown loam or sandy loam. Included in 
mapping were small areas of moderately eroded Miami 
soils. 

The hazard of erosion is a severe limitation for farm- 
ing. Contour tillage and contour stripcropping are not 
practical for the areas where the slopes are irregular. 
A cropping sequence that includes grasses and legumes 
helps to control runoff and check erosion in such areas. 

Most of this soil is in woods or is used for hay or pas- 
ture. Corn and small grain are the main cultivated crops. 
(Capability unit IIle-5 (2.5a); woodland suitability 
group D) 

Miami loam, 6 to 12 percent slopes, moderately eroded 
(MoC2).—This soil is on moraines. It has short to medium, 
uniform to irregular slopes. About half the original sur- 
face layer has been removed by erosion. The present plow 
layer is brown loam or sandy loam. It contains a little 
material plowed up from the subsoil. It is less fertile, 
contains less organic matter, has poorer tilth, crusts 
more readily, and contains more gravel than the plow 
layer of uneroded Miami soils. Included in mapping were 
a few areas of Miami soils so severely eroded that the 
clay loam subsoil is exposed and gravel and cobblestones 
are scattered on the surface. In these severely eroded 
spots, germination of seeds is uneven and stands of 
plants are poor. Areas of less sloping Miami soils also 
were included. 

Although the hazard of further erosion is severe, this 
soil is widely used for crops. Contour tillage and contour 
stripcropping for control of erosion are impractical 
where the slopes are short and irregular. Poor tilth and 
a tendency to crust are additional limitations. 

Most of this soil is cultivated. Corn, small grain, and 
forage crops are the main crops. (Capability unit IIIe-5 
(2.5a) ; woodland suitability group D) 

Miami loam, 12 to 18 percent slopes (MoD).—'This soil 
is on moraines. Tt has short, irregular slopes. The surface 
layer is very dark grayish-brown loam or sandy loam. 
Included in mapping were areas of less sloping Miami 
soils on hills and knolls and of steeper Miami soils next 
to drainageways and depressions. 

The slope and the erosion hazard severely limit the 
use of this soil for crops. Stripcropping is impractical in 
many areas because of the short, complex slopes, but a 
cropping sequence that consists largely of close-growing 
crops helps to check runoff and control erosion. 

This soil is better suited to pasture and woods than to 
row crops. Nearly all the acreage is in woods. Small 
areas are covered with brush, and others are used for 
pasture. (Capability unit IVe-4 (2.5a); woodland suit- 
ability group D) 

Miami loam, 12 to 18 percent slopes, moderately 
eroded (MoD2).—This soil is on moraines. It has short, 
irregular slopes. Erosion has removed all but 3 to 5 inches 
of the original surface layer. Parts of some areas have a 
plow layer of brown loam or sandy loam that also con- 
tains a little clay loam plowed up from the subsoil. The 
present surface layer is less fertile, contains less organic 
matter, has poorer tilth, crusts more readily, and contains 
more gravel than the surface layer of uneroded Miami 
soils. Included in mapping were small areas of severely 


eroded Miami soils that have gravel and cobblestones 
scattered on the surface. In these severely eroded spots, 
germination of seeds is uneven and stands of plants are 
poor. Other inclusions are areas in which a few shallow 
gullies have formed, areas of less sloping and of steeper 
Miami soils, and a few areas of stratified silt and very 
fine sand. 

The slope, the effects of erosion, and the hazard of 
further erosion severely limit the use of this soil for 
crops. Contour tillage and contour striperopping for con- 
trol of erosion are impractical because of the short, 
irregular slopes. 

All of this soil has been cultivated in the past. Now 
most of it is in forage crops or pasture. Small areas are 
still used for corn and small grain. (Capability unit 
IVe-4 (2.5a) ; woodland suitability group D) 

Miami loam, 18 to 25 percent slopes (MoE).— This soil 
occurs as small areas on moraines. It has short, irregular 
slopes that vary considerably in gradient within short 
distances. The areas commonly consist of several steep 
hills and the drainageways and other low, wet areas 
between the hills. 'The surface layer is very dark grayish- 
brown loam or sandy loam. Included in mapping were 
areas of less sloping Miami soils on hilltops and at the 
base of slopes and areas of steeper Miami soils on bluff- 
like formations. 

The slope and the very severe hazard of erosion make 
this soil unsuitable for cultivated crops. 

Most of the acreage is in woods. All of it should be 
kept in permanent vegetation. (Capability unit VIe~2 
(2.52) ; woodland suitability group D) 

Miami loam, 18 to 25 percent slopes, moderately 
eroded (MoE2.—'This soil occurs as small areas on 
moraines. It has short, irregular slopes that vary con- 
siderably in gradient within short distances. The areas 
commonly consist. of several small steep hills and the 
drainageways and other low, wet areas between the hills. 
The plow layer is brown heavy loam or sandy loam. In 
some areas it contains a little clay loam plowed up from 
the subsoil. It is less fertile, contains less organic matter, 
has poorer tilth, erusts more readily, and contains more 
gravel than the plow layer of uneroded Miami soils. In- 
cluded in mapping were spots of severely eroded Miami 
soils in which the subsoil is exposed, gravel and cobble- 
stones are scattered on the surface, and shallow gullies 
have formed. In these severely eroded spots, germination 
of seeds is uneven and stands of plants are poor. Also 
included in mapping were areas of less sloping and of 
steeper Miami soils. 

The slope, the effects of erosion, and the hazard of 
further erosion severely limit the use of this soil. 

All of the acreage has been cleared and cultivated in 
the past. Now a cover of trees or other permanent. vege- 
tation should be established. (Capability unit VIe-9 
(2.5a) ; woodland suitability group D) 

Miami loam, 25 to 60 percent slopes (MoF).—This soil 
is on moraines. The slopes vary considerably in gradient 
within short distances. Generally, they are short and 
irregular, but very short, uniform slopes occur as bluffs 
along major drainageways and around large lakes. In 
some areas the surface layer is sandy loam. Included in 
mapping were areas of less sloping Miami soils and a 
few areas in which the subsoil is clay and the underlying 
material is silty clay loam or clay loam. 
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The slope, the rough topography, and the erosion 
hazard make this soil unsuitable for farming. 

This soil needs a cover of trees or other permanent 
vegetation. Most of the acreage is in woods. (Capability 
unit VIIe-9 (2.5a); woodland suitability group D) 

Miami loam, 25 to 60 percent slopes, moderately 
eroded (MoF2).—This soil occurs as a few small areas on 
moraines. The slopes vary considerably in gradient 
within short distances. Generally the slopes are short and 
irregular, but very short, uniform slopes occur in a few 
places as bluffs along major drainageways and around 
large areas of muck. The plow layer is brown loam or 
sandy loam. In some areas it contains a little clay loam 
plowed up from the subsoil. Included in mapping were 
areas in which the subsoil of dark-brown clay loam is 
exposed and some areas in which shallow gullies are 
forming. 

The slope, the effects of erosion, and the hazard of 
further erosion make this soil unsuitable for farming. 

All of this soil has been cultivated in the past. Now 
most of it is in native pasture or is gradually being 
planted to trees. All of it needs permanent vegetation. 
(Capability unit VIIe-9 (9.53); woodland suitability 
group 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded (MpC3).—This soil occurs as small areas on 
moraines. It has short, irregular slopes. Most of the origi- 
nal surface layer has been removed by erosion, and in 
many places the subsoil is exposed. The plow layer is 
brown. It is less fertile, contains less organic matter, and 
has poorer tilth than the original surface layer. It 
puddles if worked when too wet and then crusts upon 
drying. The crusting results in increased runoff and con- 
tinued erosion. Germination of seeds is uneven, and 
stands of plants are poor. Shallow gullies are forming 
in some areas, mainly in former drainageways. 

The results of erosion and a severe hazard of further 
erosion severely limit the use of this soil for crops. 

All of this soil has been intensively cultivated. Close- 
growing crops are more suitable for it than row crops. 
To check erosion, a cover of close-growing vegetation 
should be maintained most of the time. (Capability unit 
IVe-5 (9.5a) ; woodland suitability group D) 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded (MpD3).—This soil occurs as small areas on 
moraines. It has short, irregular slopes. Most of the origi- 
nal surface layer has been removed by erosion. The plow 
layer is brown. It is less fertile, contains less organic 
matter, and has less capacity to absorb water than the 
original surface layer. Tt puddles if worked when wet 
and crusts and clods upon drying. The crusting results 
in increased runoff and continued erosion. Germination 
of seeds is uneven, and stands of plants are poor. Shallow 
gullies are numerous in some areas. The depth to the limy 
underlying material is generally less than 80 inches. 

The slope, the effects of erosion, and the hazard of 
further erosion severely limit the use of this soil for 
crops. 

All of this soil has been intensively cultivated in the 
past. Pasture and forage are suitable uses for it at pres- 
ent. Some areas should be reforested. (Capability unit 
VIe-2 (2.5a) ; woodland suitability group D) 

Miami clay loam, 18 to 25 percent slopes, severely 
eroded (MpE3.— This soil occurs as small areas on 


moraines. [t has short, irregular slopes that vary con- 
siderably in gradient within short distances. The plow 
layer is brown. In many areas the dark-brown subsoil is 
exposed. Shallow gullies are common, and deep gullies 
occur in some areas. The depth to the limy underlying 
material is generally less than 30 inches. 

'The slope, the effects of erosion, and the hazard of 
further erosion make this soil unsuitable for crops. 

This soil has been cultivated in the past, but most of 
it is now covered with native grass, brush, and small 
trees, Permanent vegetation is needed. Natural reforesta- 
tion should be encouraged. (Capability unit VIIe-2 
(2.52) ; woodland suitability group D) 

Miami elay loam, 25 to 60 percent slopes, severely 
eroded (MpF3).—This soil occurs as small areas on 
moraines. It has short, irregular slopes that vary con- 
siderably in gradient within short distances. The plow 
layer is brown. Over much of the acreage, the dark-brown 
subsoil is exposed. Shallow gullies are common, and some 
deep gullies occur. The depth to the limy underlying 
material is generally less than 30 inches. Included in 
mapping were areas in which the subsoil is clay and the 
underlying material is silty clay loam or clay loam. 

The slope, the effects of erosion, and the hazard of 
further erosion make this soil unsuitable for crops. 

All of this soil has been cultivated in the past, but 
most of it has been abandoned. Native grass, brush, and 
scattered small trees now cover most areas. Permanent 
vegetation is needed. Natural reforestation should be 
encouraged. (Capability unit VITe-2 (2.58); woodland 
suitability group D) 


Montcalm Series 


The Montcalm series is made up of well drained and 
moderately well drained, level to very steep soils on out- 
wash plains and moraines. These soils formed in material 
of loamy sand and sand texture. 

In a typical profile, the surface layer is brown loamy 
sand about 11 inches thick. The subsurface layer, also 
about 11 inches thick, is very pale brown, very friable 
loamy sand. The upper 7 inches of the subsoil is dark 
yellowish-brown, friable sandy loam. Below this is a 
12-inch banded layer of yellowish-brown, loose loamy 
sand and strong-brown, friable fine sandy loam, and. 
below this, another banded layer, 18 inches thick, that 
consists of light yellowish-brown, loose sand and strong- 
brown, very friable loamy fine sand. The underlying 
material, at a depth of about 54 inches, is light-gray, 
loose, limy fine sand. 

The available water capacity is moderately low; crops 
do not usually get enough moisture for optimum growth 
through dry periods in the growing season. Permeability 
is moderately rapid. Runoff is slow to medium, depending 
on the slope. The organic-matter content is low. 

The level to sloping soils of this series are used for 
crops. Some areas of the steeper soils are in woods or 
pasture, and some are idle and growing up to brush. 

Typical profile of a Montcalm loamy sand: 

Ap—O0 to 11 inches, brown (10YR 4/3) loamy sand ; weak, fine, 
granular structure; very friable; medium acid; 
abrupt, smooth boundary. 

A211 to 22 inches, very pale brown (10YR 7/4) loamy sand ; 
weak, medium, granular structure; very friable; 
medium acid; gradual, wavy boundary. 
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А2—11 to 22 inches, very pale brown (10YR 7/4) loamy sand; 
loam; weak, medium, granular structure; friable; 
slightly acid; gradual, wavy boundary. 

A’21&B’21—29 to 41 inches, a banded zone that contains a 
sequence of A’2 and B’2 horizons. The B’2 horizons 
vary between М and 1 inch in thickness, and the 
A’2 horizons between 1 inch and 6 inches. The B’2 
horizons are continuous and more or less parallel. 
The A’2 horizons are yellowish-brown (10YR 5/6) 
loamy sand; single grain; loose; slightly acid ; abrupt, 
wavy boundary. The B’2 horizons consist of strong- 
brown (7.5YR 5/6) fine sandy loam; weak, fine, sub- 
angular blocky structure; friable; slightly acid; 
abrupt, wavy boundary. 

A'22&B'22—41 to 54 inches, a broken banded zone that con- 
tains a sequence of A’2 and B’2 horizons. The B’2 
horizons vary between less than Мв inch and М inch 
in thickness, and the A’2 horizons between 4 and 9 
inches. Many of the B’2 horizons are discontinuous. 
These horizons are more or less parallel. The A’2 
horizons consist of light yellowish-brown (10YR 6/ 4) 
sand; single grain; loose; neutral; abrupt, wavy 
boundary. The B’2 horizons consist of strong-brown 
(7.5YR 5/6) loamy fine sand; massive; very friable: 
neutral; abrupt, wavy boundary. 

C—54 to 60 inches +, light-gray (10YR 7/1) fine sand; 
single grain; loose; calcareous. 

In areas not yet cultivated, there is a very dark grayish- 
brown А1 horizon about 4 inches thick and an А9 horizon of 
light-gray loamy fine sand about 1 inch thick. The thickness 
of the A and B horizons combined ranges from 42 to about 
72 inches. The reaction of the A and B horizons ranges from 
medium acid to neutral, and that of the C horizon from slight- 
ly acid to mildly alkaline. 

Montcalm soils have B’ horizons closer to the surface than 
Chelsea soils do. They are better drained than Tedrow soils 
and lack the mottling that is characteristic of Tedrow soiis. 


Montcalm loamy sand, 0 to 2 percent slopes (MrA).— 
This soil occurs mainly on outwash plains in the central 
and northern parts of the county. Included in a few of 
the areas mapped are poorly drained swales and wet 
depressions. Also included are areas that have been 
slightly affected by soil blowing. 

This soil dries out quickly in spring, and it is easy to 
work. A shortage of available water during the summer 
months is the main limitation for farming. Water ero- 
sion is not a significant hazard, but soil blowing can do 
serious damage to areas that are intensively farmed. 

Most of this soil is farmed. Corn, small grain, and 
forage crops are grown. (Capability unit IIIs-3 (4a); 
woodland suitability group M) 

Montcalm loamy sand, 2 to 6 percent slopes (MrB).— 
This soil is on outwash plains and moraines in the cen- 
tral and northern parts of the county. On the uplands, 
the slopes are short to medium; on the terraces and out- 
wash plains, the slopes are long and undulating. 

This soil can be worked easily throughout a wide range 
of moisture content without clodding or crusting, A 
shortage of available water in midsummer is the main 
limitation for farming. Runoff is slow, and water ero- 
sion. is not a serious hazard. Soil blowing can damage 
cultivated areas, and the hazard increases if the organic- 
matter content 18 reduced by excessive tillage. 

This soil is used for small grain, corn, forage crops, 
and pasture. (Capability unit IIIs-4 (4a); woodland 
suitability group М) 

Montcalm loamy sand, 6 to 12 percent slopes (MrC}.— 
This soil is on moraines in the central and northern parts 
of the county. It has short, irregular slopes. Where 
organic matter has accumulated, the surface layer is very 


dark grayish brown to a depth of several inches. In- 
cluded in mapping were small areas of moderately eroded 
Montcalm soils. 

Both water erosion and soil blowing are hazards that 
limit the use of this soil. A shortage of available water 
slows the growth of crops in midsummer. 

Much of this soil is in woods or native pasture. Most 
cultivated areas are used for small grain, forage, or pas- 
ture. (Capability unit IITe-9 (4a) ; woodland suitability 
group M) 

Montcalm loamy sand, 12 to 18 percent slopes (MrD).— 
This soil occurs as small areas on moraines in the north- 
ern part of the county. It has short, irregular slopes that 
rary considerably within short distances. Included in 
mapping were small areas of less sloping Montcalm soils. 

Runoff is medium to moderately rapid, and erosion is 
а very severe hazard in areas where crops are grown. A. 
shortage of available water slows the growth of crops in 
midsummer in most years. 

This soil is mostly in woods. It needs a cover of perma- 
nent vegetation, which would help to control erosion and 
also provide forage for livestock. (Capability unit IVe-9 
(4a) ; woodland suitability group M) 

Montcalm loamy sand, 18 to 25 percent slopes (MrE).— 
This soil is on moraines in the central and northern parts 
of the county. It has short, irregular slopes that vary 
considerably in gradient within short distances. Included 
in mapping were small areas of less sloping Montcalm 
soils and of moderately eroded Montealm soils. 

The slope, the erosion hazard, and a shortage of avail- 
able water make this soil unsuitable for cultivated crops. 

Nearly all of the acreage is in woods. A cover of trees 
or other permanent vegetation should be maintained for 
protection against erosion. (Capability unit VIe-9 (4a); 
woodland suitability group M) 

Montcalm loamy sand, 25 to 50 percent slopes (MrF).— 
This soil is on moraines in the central and northern parts 
of the county. It has short, irregular slopes that vary 
considerably in gradient within short distances. Very 
short, uniform slopes form bluffs along some of the 
major drainageways and around large bodies of water. 

This soil is too steep, too droughty, and too readily 
eroded to be used for crops, and it is poorly suited to 
forage crops because the slope makes seeding difficult. 

Nearly all of the acreage is in woods. A cover of trees 
or other permanent vegetation should be maintained at 
all times. (Capability unit VIIe-2 (4a); woodland suit- 
ability group M) 

Montcalm sandy loam, 0 to 2 percent slopes (MsA).— 
This soil occurs as small areas on outwash plains in the 
northern part of the county. 

A shortage of available water is the main limitation 
for farming. Water erosion is not a serious hazard, but 
soil blowing can cause damage to large areas that are 
left bare of vegetation. 

Most of this soil is intensively farmed. Corn, small 
grain, and forage crops are the main crops. (Capability 
unit 1118-3 (4а) ; woodland suitability group M) 

Montcalm sandy loam, 2 to 6 percent slopes (MsB).— 
This soil occurs as small areas on outwash plains and 
low moraines in the northern part of the county. Ineluded 
in mapping were small areas of moderately eroded Mont- 
calm sotls. 
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A shortage of available water limits the growth of 
crops on this soil. 

Most of the acreage is farmed intensively. Corn, small 
erain, and forage crops are grown. (Capability unit 
1118-4 (4a); woodland suitability group М) 


Morley Series 


The Morley series is made up of well drained to mod- 
erately well drained, gently sloping to steep soils on till 
plains and moraines. These soils formed in glacial mate- 
rial of clay loam or silty clay loam texture. 

In a typical profile, the surface layer is dark grayish- 
brown loam about 8 inches thick. The subsurface layer, 
about 2 inches thick, is pale-brown, friable loam. The 
subsoil is about 17 inches thick. The upper 10 inches is 
brown, firm light clay. The lower 7 inches is yellowish- 
brown, firm heavy clay loam mottled with pale brown 
and dark brown. The underlying material, at a depth of 
about 27 inches, is light brownish-gray, firm, limy clay 
loam. 

Fertility is moderately high, and the available water 
capacity is high. Permeability is moderately slow. Runoff 
varies, depending on the slope. 

Most areas of the gently sloping to sloping soils of this 
series are farmed intensively. The steeper soils are in 
pasture or in. woods. 

Typical profile of a Morley loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; me- 
dium acid; abrupt, smooth boundary. 

A2—8 to 10 inches, pale-brown (10YR 6/3) loam; weak, me- 
dium, platy structure; friable; medium acid; clear, 
wavy boundary. 

B21t—10 to 20 inches, brown (10YR 5/3) light clay; mod- 
erate, coarse, angular blocky structure; firm ; medium 
acid; gradual, wavy boundary. 

B22t—20 to 27 inches, yellowish-brown (10YR 5/4) heavy 
clay loam; few, medium, distinct, pale-brown (10YR 
6/3) and dark-brown (7.5YR 4/2) mottles; strong, 
medium, angular blocky structure; firm; slightly 
acid; abrupt, wavy boundary. 

C—-27 to 42 inches +, light brownish-gray (10YR 6/2) clay 
loam; weak, medium, angular blocky structure; firm ; 
calcareous. 


In areas not yet farmed, there is a very dark brown or 
very dark grayish-brown Al horizon 2 to 4 inches thick. The 
color of the Ap horizon iu some areas is grayish brown or 
brown. In a few areas the texture of the C horizon is silty 
clay loam, and the color is pale brown or brown. The depth 
to the C horizon ranges from 20 to 36 inches in the gently 
sloping soils, but it is less than 20 inches in a few areas of 
the sloping to steep soils. The reaction of the A and B 
horizons ranges from medium acid to slightly acid. 

Morley soils are better drained and lighter colored than 
Blount soils. They have coarser textured underlying ma- 
terial and are better drained than Roselms soils. They are 
finer textured in the upper part of the B horizon and in the 
C horizon than Miami or Celina soils. 


Morley loam, 2 to 6 percent slopes (MiB).— This soil is 
on till plains and moraines throughout the county. It has 
short, uniform slopes. The plow layer in some areas is 
brown. Included in mapping were small areas of level 
Morley soils and of moderately eroded Morley soils. Also 
included. were areas of Blount soils in drainageways and 
other low spots. These included areas of Blount soils dry 
out more slowly than the surrounding Morley soil. 

A moderate hazard of erosion is the main limitation 
for farming. 


Most of this soil is intensively farmed. Corn, small 
grain, and forage crops are common crops. (Capability 
unit Пе-1 (1.52) ; woodland suitability group D) 

Morley loam, 2 to 6 percent slopes, moderately eroded 
(MiB2).—This soil is on till plains and moraines through- 
out the county. It has short to medium slopes, predomi- 
nantly of 4 to 6 percent. The plow layer is brown. In most 
areas it contains a small amount of finer textured mate- 
rial plowed up from the subsoil. It is less fertile, con- 
tains less organic matter, and crusts more readily than 
the plow layer of uneroded Morley soils. Included in 
mapping were small spots of severely eroded Morley 
soils, in which the subsoil is exposed. Also included were 
areas of Blount soils in narrow drainageways. These 
included areas of Blount soils dry out more slowly than 
the surrounding Morley soils. 

The hazard of further erosion is the main limitation 
for farming. Poor tilth and crusting, resulting from past 
erosion, are additional limitations. 

All of this soil is farmed intensively. Corn and small 
grain are important crops. Alfalfa and other forage crops 
also are grown extensively. (Capability unit IIIe-8 
(1.52) ; woodland suitability group B) 

Morley loam, 6 to 12 percent slopes (MIC).— This soil is 
on moraines throughout the county. It has short to 
medium-length, uniform to somewhat irregular slopes. 
Included in mapping were arcas of Blount and Pewamo 
soils in drainageways, small depressions, and seepage 
areas. These included soils dry out more slowly than the 
surrounding Morley soil. Also included were small areas 
of level Morley soils. 

The hazard of erosion is the main limitation for farm- 
ing. Contour tillage and contour striperopping, which 
would help to control erosion, are not practical in the 
areas where the slopes are short and irregular. 

Most areas of this soil are in woods. (Capability unit 
IITe4 (1.52); woodland suitability group B) 

Morley loam, 6 to 12 percent slopes, moderately 
eroded (MtC2).—This soil is on moraines throughout the 
county. It has short to medium-length, uniform to some- 
what irregular slopes. The present plow layer is brown. 
In most areas it contains a little material plowed up from 
the subsoil. It is less fertile, contains less organic matter, 
has poorer tilth, crusts more readily, and contains more 
gravel than the plow layer of uneroded Morley soils. 
Included in mapping were a few spots of Morley soils 
so severely eroded that the subsoil is exposed. 

The hazard of further erosion is the main limitation 
for farming. Contour tillage and contour striperopping, 
which would help to control erosion, are not practical 
where the slopes are short and irregular. Poor tilth and 
a tendency to crust limit the use of parts of some areas. 

All of this soil has been farmed. Corn, small grain, and 
forage crops are grown. (Capability unit П1е-4 (1.52) ; 
woodland suitability group 15) 

Morley loam, 12 to 18 percent slopes, moderately 
eroded (MiD2).—This soil is on moraines throughout the 
county. It has short, irregular slopes. More than half the 
original surface layer has been removed by erosion. The 
present plow layer is brown heavy loam. In most areas 
it contains a little material plowed up from the subsoil. 
Tt is less fertile, contains less organic matter, has poorer 
tilth, crusts more readily, and contains more gravel than 
the plow layer of uneroded Morley soils. Included in 
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mapping were spots of severely eroded Morley soils, in 
which the subsoil is exposed and gravel and cobblestones 
are scattered on the surface. In some included areas, 
shallow gullies have formed. Other inclusions are areas 
of less sloping Morly soils on hills and knolls, of steeper 
Morley soils next to drainageways and depressions, and 
of Blount and Pewamo soils in drainageways, depres- 
sions, and seepage areas. 

The hazard of further erosion is the main limitation 
for farming. Contour tillage and contour stripcropping, 
which help to control erosion, are not practical because 
of the short, irregular slopes. Poor tilth and a tendency 
to crust limit the use of parts of some areas. 

All of this soil has been cultivated, but many areas are 
now in pasture and others are growing up іп brush. 
Close-growing vegetation, which helps to check runoff 
and control erosion, should be maintained most. of the 
time. (Capability unit IVe-4 (1.5a) ; woodland suitabil- 
ity group B) 

Morley clay loam, 6 to 12 percent slopes, severely 
eroded (MuC3j-—This soil occurs as small areas on 
moraines throughout the county. It has short, irregular 
slopes. The brown plow layer is a mixture of subsoil 
material and what remains of the original surface layer. 
It is less fertile, contains less organic matter, and has 
poorer tilth than the plow layer of uneroded Morley 
soils. It puddles if worked when too wet and then crusts 
and cracks when it dries out. Germination of seeds is 
uneven, and stands of plants are poor. In some areas the 
subsoil is exposed, and a few of the natural drainageways 
are eullied. 

The main limitations of this soil are the very severe 
hazard of further erosion and the poor tilth that has 
resulted from past erosion. 

All of this soil has been intensively cultivated, but now 
much of it is in native pasture or in brush. Close-growing 
crops, which help to check runoff, are better suited than 
row crops. (Capability unit IVe-5 (1.5a); woodland 
suitability group B) 

Morley clay loam, 12 to 18 percent slopes, severely 
eroded (MuD3).— This soil occurs as small areas on moraines 
throughout the county. It has short, irregular slopes. 'The 
brown plow layer is a mixture of subsoil material and 
what remains of the original surface layer. It is less 
fertile, contains less organic matter, and has poorer tilth 
than the plow layer of uneroded Morley soils. It puddles 
if worked when too wet and then crusts as it dries out. 
Germination of seeds is uneven, and stands of plants are 
poor. Shallow gullies have formed in some areas. The 
depth to the limy substratum is commonly less than 
20 1nches. 

The slope, the effects of erosion, and the hazard of 
further erosion make this soil unsuitable for cultivated 
crops. 

All of this soil has been intensively cultivated in the 
past, but now much of it is covered with brush, native 
grasses, and weeds. Permanent vegetation, which helps 
to check runoff, should be maintained. (Capability unit 
VIe-2 (1.52) ; woodland suitability group B) 

Morley clay loam, 18 to 25 percent slopes, severely 
eroded (MuES3).— This soil occurs as small areas on moraines 
throughout the county. It has short, irregular slopes. The 
brown surface layer is a mixture of subsoil material and 


what remains of the original surface layer. Shallow 
gullies have formed in some areas. The depth to the limy 
substratum is commonly less than 20 inches. 

The slope, the effects of erosion, and the hazard of 
further erosion make this soil unsuitable for crops. 

This soil has been cultivated in the past, but now most 
of it is in native grass, brush, and scattered small trees. 
It needs to be covered with permanent vegetation. Natu- 
ral reforestation should be encouraged. (Capability unit 
VIIe-2 (1.5a) ; woodland suitability group B) 


Munuscong Series 


The Munuscong series is made up of poorly drained, 
nearly level or depressional soils on lake plains. These 
soils formed in sandy loam or fine sandy loam underlain 
at a depth of 18 to 42 inches with clay or silty clay. 

In a typical profile, the surface layer is black sandy 
loam about 6 inches thick. The subsoil, about 24 inches 
thick, consists of grayish-brown, light-gray, and light 
brownish-gray, friable to very friable sandy loam mottled 
with yellowish-brown. Gray, very firm, limy clay under- 
lies the subsoil at a depth of about 30 inches. 

Fertility is medium, and the available water capacity 
is medium. Runoff is slow to very slow, and water ponds 
in depressions, particularly during spring. Permeability 
is moderately rapid in the sandy loam layers but slow 
in the underlying clay. The water table is at or near the 
surface unless lowered by artificial drainage. The gray 
colors of the subsoil and the underlying material are the 
result of prolonged saturation. 

Most areas of the Munuscong soils in this county are 
in native grass or brush. Corn and forage are grown in 
areas artificially drained. 

Typical profile of Munuscong sandy loam: 


А1—0 to 6 inches, black (JOYR 2/1) sandy loam; moderate, 
fine, granular structure; very friable; contains con- 
siderable organic material; slightly acid; clear, ir- 
regular boundary. 

B21g—6 to 9 inches, grayish-brown (10YR 5/2) sandy loam; 
weak, medium, granular structure; very friable; 
Slightly acid; gradual, wavy boundary. 

B22g—9 to 16 inches, grayish-brown (2.5Y 5/2) sandy loam; 
few, medium, distinct, yellowish-brown (10YR 5/4) 
mottles; weak, coarse, granular structure; very fri- 
able; neutral; gradual, wavy boundary. 

B23g—16 to 24 inches, light-gray (БҮ 6/1) heavy sandy loam; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; very weak, medium, subangular blocky 
structure; friable; mildly alkaline; diffuse, wavy 
boundary. 

B24g—24 to 30 inches, light brownish-gray (10YR 6/2) sandy 
loam ; few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, coarse, subangular blocky structure; 
very friable; mildly alkaline; abrupt, wavy boundary. 

IICg—30 to 42 inches +, gray (N 5/0) clay; moderate, me- 
dium, angular blocky structure; very firm; calcare- 
ous. 


The color of the Al horizon in some areas is very dark 
brown, and the thickness of this horizon ranges from 5 to 
8 inches. In a few areas the B horizon is fine sandy loam or 
loam and contains thin layers of heavy loamy sand. The re- 
action of the A and B horizons ranges from slightly acid to 
mildly alkaline. 

Munusceong soils have finer textured upper layers than Pin- 
conning soils and coarser textured upper layers than Paulding 
soils. They have finer textured underlying material than 
Breckenridge soils. 
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Munuscong sandy loam (0 to 1 percent slopes) (Mv).— 
This soil is on lake plains. A few areas in depressions 
have a thin layer of muck at the surface. 

Excessive wetness hinders tillage of this soil and 
restricts the growth of roots. Most of the acreage can be 
drained by tile and open ditches. Shallow surface drains 
are needed to remove ponded water from depressions. 
Frost damages crops in low areas in some years. 

Most of this soil is in native grass or in brush. Corn 
and forage crops are grown in drained areas. (Capability 
unit IIw-8 (3/1e) ; woodland suitability group W) 


Mussey Series 


The Mussey series is made up of poorly drained, level 
or depressional soils on outwash plains and lake plains. 
These soils formed in loamy material underlain at a 
depth of 10 to 94 inches with strata of coarse sand and 
gravel. 

In a typical profile, the surface layer is very dark 
brown sandy loam about 9 inches thick. The subsoil is 
about 9 inches thick. The upper 8 inches is dark-gray, 
friable loam mottled with dark yellowish brown and 
yellowish brown, and the lower 6 inches is grayish-brown, 
firm gravelly clay loam mottled with dark yellowish 
brown and yellowish brown. The underlying material, 
аба depth of about 18 inches, is grayish-brown, loose, 
limy, stratified gravel and coarse sand mottled with 
faint brown and light gray. 

Fertility is medium, and the available water capacity 
is medium. Runoff is slow to very slow. The water table 
is usually within 12 inches of the surface in spring and 
during wet weather in other seasons. Permeability is 
moderate, except when the water table is high. The 
grayish colors result from prolonged saturation. If the 
water table is lowered by artificial drainage, these shal- 
low, sandy soils tend to be droughty. 

The largest areas of these soils are farmed. The selec- 
tion of crops depends on the effectiveness of artificial 
drainage. Corn, small grain, and hay are grown in areas 
that are adequately drained. 

Typical profile of Mussey sandy loam: 

Ap—0 to 9 inches, very dark brown (10YR 2/2) sandy loam; 
moderate, fine, granular structure; friable; high in 
content of organic matter; neutral; abrupt, smooth 
boundary. 

B21g—9 to 12 inches, dark-gray (10YR 4/1) loam; few, fine, 
distinct, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/6) mottles; weak, medium, 
granular structure; friable; neutral; very dark 
brown coatings on peds; clear, wavy boundary. 

B22tg—12 to 18 inches, grayish-brown (10YR 5/2) gravelly 
clay loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) and yellowish-brown (10YR 5/6) 
mottles; moderate, medium, subangular blocky struc- 
ture; slightly plastic when wet, firm when moist; 
few thin clay films; neutral; abrupt, irregular 
boundary. 

TIC 18 to 42 inches +, grayish-brown (10YR 5/2) stratified 
gravel and coarse sand ; many, medium, faint, brown 
(10YR 5/3) and light-gray (10YR 6/1) mottles; 
single grain; loose; calcareous. 

In undisturbed areas there is a black A horizon 8 to 18 
inches thick. The color of the Ap horizon is black in places, 
and the thickness of that horizon ranges from 7 to 10 inches. 
In some areas the D horizon contains fine gravel. The texture 
of the upper part of the B horizon ranges to heavy sandy 
loam, light clay loam, and gravelly loam, and that of the lower 


part to heavy gravelly sandy clay loam. The reaction of the 
A and B horizons ranges from sligbtly acid to neutral. 

Mussey soils are shallower to sand and gravel than Gilford 
soils They formed in material similar to that in which 
Fabius soils formed but are more poorly drained and grayer 
than Fabius soils. 

Mussey-Gilford sandy loams (0 to 1 percent slopes) 
(Mw).—This complex occurs on lake plains and outwash 
plains throughout the county. The plow layer is very 
dark brown or black. 

Each area of this mapping unit is made up partly of 
Mussey sandy loam and partly of Gilford sandy loam. 
The proportion of each soil varies between 30 and 70 
percent, and there is no definite pattern of occurrence. 
The two soils are similar in texture and in drainage 
characteristics, and both are underlain with stratified 
sand and gravel, but in Mussey sandy loam the depth to 
the underlying material is less than 24 inches and in 
Gilford sandy loam it is 24 to 42 inches. Included in 
mapping were areas of Tawas soils in wet depressions. 

Excessive wetness is the main limitation for farming. 
Artificial drainage by means of tile, open ditches, and 
surface drains is needed to make the soils suitable for 
crops. Because ditches and trenches cave in readily, it is 
advisable to install drainage facilities during periods of 
dry weather. Straw and other special blinding material 
are needed to keep soi! material from flowing into and 
plugging tile. 

Most areas of these soils are used for forage crops and. 
pasture. (Capability unit IIIw-6 (4c); woodland suita- 
bility group W) 


Nappanee Series 


The Nappanee series is made up of somewhat poorly 
drained, level to undulating soils on till plains. These 
soils formed in clayey material. 

In a typical profile, the surface layer is dark grayish- 
brown loam about 8 inches thick. The subsoil is about 
20 inches thick. It consists of pale-brown and grayish- 
brown, very firm clay mottled with gray, strong brown, 
yellowish brown, and light olive brown. The underlying 
material, at a depth of about 28 inches, is grayish-brown, 
very firm, limy clay mottled with light olive brown. 

Fertility is moderately high, and the available water 
capacity is high. Runoff is very slow to moderately slow, 
depending on the slope. Water ponds in depressions and 
level areas. Permeability is very slow. The water table 1s 
seasonally high. The mottling in the profile is a result 
of prolonged saturation. 

Most areas of Nappanee soils have been drained and 
are cultivated. Corn and forage crops are the common 
crops. 

Typical profile of a Nappanee loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; me- 
dium acid; abrupt, smooth boundary. 

391—8 to 14 inches, pale-brown (10YR 6/3) clay; many, 
fine, faint, gray (10YR 6/1) and many, fine, distinct, 
strong-brown (7.5YR 5/6) mottles; moderate, me- 
dium, angular blocky structure; very firm; medium 
acid; diffuse, wavy boundary. 

B22tg——14 to 20 inches, grayish-brown (2.5Y 5/2) clay; many, 
fine, faint, gray (10YR 5/1) and many, medium, 


distinct, yellowish-brown (10YR 5/6) mottles; mod- 
erate, coarse, angular blocky structure; very firm ; 
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thin to thick clay films on ped faces; 
gradual, wavy boundary. 

B23tg—20 to 28 inches, grayish-brown (2.5Y 5/2) clay; many, 
fine, distinct, yellowish-brown (10YR 5/4) and light 
olive-brown (2.5Y 5/4) mottles; moderate, medium, 
angular blocky structure; very firm; thin clay films 
on реа faces; mildly alkaline; abrupt, wavy 
boundary. 

Cg—28 to 42 inches +, grayish-brown (2.5Y 5/2) clay; com- 
mon, medium, faint, light olive-brown (25Ү 5/4) 
mottles; weak, medium, angular blocky structure; 
very firm; calcareous. 


neutral; 


In undisturbed areas there is a very dark gray or very 
dark grayish-brown А1 horizon 2 to 4 inches thick and a 
grayish-brown or light brownish-gray A2 horizon 3 to 5 inches 
thick. The color of the Ap horizon is grayish brown in some 
areas, and the thickness of this horizon ranges from 6 to 9 
inches. The texture of the B horizon ranges to silty clay. The 
thickness of the A and B horizons combined is dominantly 
between 24 and 36 inches but ranges from 18 to about 42 
inches. The reaction of the A and D horizons ranges from 
medium acid to neutral. 

Nappanee soils are better drained and less gray than Hoyt- 
ville soils. The clay content of Nappanee soils is less than 
that of Roselms soils and more than that of Del Rey soils. 

Nappanee loam, 0 to 2 percent slopes (NaA).—This soil 
occurs on till plains throughout the county. In some areas 
the plow layer contains a little pale-brown clay plowed 
up from the subsoil, and in some areas it is silt loam 
rather than loam. Included in mapping were small areas 
of Hoytville soils in drainageways and other low spots. 
Поубу Ше soils are slower to dry out than Nappanee soils. 
Also included were small areas of gently sloping Nap- 
panee soils. I I 

Excessive wetness, the main limitation for farming, 
delays planting in spring and sometimes delays or pre- 
vents harvesting of crops in fall. Farm machinery bogs 
down readily when the soil is wet. Most of the acreage 
сап be drained by tile and open ditches, but surface 
drains are needed to remove ponded water from low 
areas, 

Corn and forage crops are the important crops. (Capa- 
bility unit IIIw-2 (1b); woodland suitability group Z) 

Nappanee loam, 2 to 6 percent slopes (NaB).—This 
soil occurs on till plains throughout the county. It has 
medium-length, generally undulating slopes. In some 
areas the plow layer contains a little pale-brown clay 
plowed up from the subsoil, and in some areas this layer 
is silt loam rather than loam. Included in mapping were 
areas of Hoytville soils in narrow drainageways. Hoytville 
soils are slower to dry out than Nappanee soils. Also 
included were small areas of level Nappanee soils and of 
moderately eroded, gently sloping Nappanee soils. 

Excessive wetness, the main limitation for farming, 
delays planting іп spring and sometimes delays or pre- 
vents harvesting of crops in fall. Farm machinery bogs 
down readily when the soil is wet. Installing a complete 
drainage system is difficult where the relief is undulating, 
but random tile and surface drains are effective in such 
areas. An erosion hazard is another limitation. 

Corn and forage crops are the common crops. (Capa- 
bility unit ILIw-2 (1b); woodland suitability group Z) 

Nappanee silty clay loam, 0 to 2 percent slopes 
(NpA).—This soil occurs as small areas on till plains 
throughout the county. It is less friable and less easy to 
work than the Nappanee loams. In many areas pale- 
brown clay plowed up from the subsoil is scattered 
through the plow layer. Included in mapping were areas 
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of Hoytville soils 1n drainageways and other low areas. 
Hoytville soils are slower to dry out than Nappanee soils. 

Excessive wetness and poor tilth are the main limita- 
tions for farming. Tile and open ditches are needed, and 
also surface drains for removal of ponded water from 
depressions. 

Corn and forage crops are the common crops. (Capa- 
bility unit 1115-92 (1b); woodland suitability group Z) 

Nappanee silty clay loam, 2 to 6 percent slopes, 
moderately eroded (NpB2).— This soil occurs as small 
areas next to natural drainageways on till plains through- 
out the county. It has short slopes, generally of more 
than 4 percent. It is less friable and less easy to work 
than the Nappanee loams. Erosion has removed more 
than half the original surface layer. The present plow 
layer is grayish brown in color and contains considerable 
amounts of pale-brown clay plowed up from the subsoil. 
Included in mapping were spots of severely eroded Nap- 
panee soils, in which the clay subsoil is exposed. 

Excessive wetness, poor tilth, and a hazard of further 
erosion are the main limitations for farming. The soil 
puddles if worked when too wet. Installing a complete 
drainage system is difficult where the relief is undulating, 
but random tile and surface drains are effective in such 
areas. 

Corn and forage crops are the common crops. (Capa- 
bility unit ПІм-9 (1b); woodland suitability group Z) 


Oshtemo Series 


The Oshtemo series is made up of well-drained, level 
to sloping soils on outwash plains and moraines. These 
soils formed in sandy loam or loamy sand underlain at 


a depth of 42 to t 66 inches with strata of limy sand 
and gravel 


In a typical profile, the surface layer is brown sandy 
loam about 8 inches thick. The subsurface layer, about 
12 inches thick, is yellowish-brown, very friable loamy 
sand. The subsoil is about 32 inches thick. It consists of 
a T-inch layer of yellowish-red, friable heavy sandy 
loam, a 9-inch layer of strong-brown, very friable light 
sandy loam, and a 16-inch layer of light yellowish-brown, 
loose light loamy sand. The underlying material, at a 
depth of about 52 inches, is light-gray, loose, limy, strati- 
fied sand and fine gravel. 

Fertility is low. The available water capacity is mod- 
erately low; the moisture supply is rarely adequate for 
optimum growth of crops. Permeability is moderately 
rapid. The soils dry out quickly in spring and are easy 
to work. 

Some areas of these soils are farmed, some are idle, 
and some are in woods. Corn, small grain, and hay are 
the major crops. Deep-rooted forage crops and other 
crops that resist drought and mature early are to be 
preferred. 

Typical profile of an Oshtemo sandy loam: 

Ap—0 to 8 inches, brown (10YR 4/3) sandy loam; weak, fine, 
granular structure; very friable; medium acid; 
abrupt, wavy boundary. 

A2—8 to 20 inches, yellowish-brown (10YR 5/6) loamy sand; 
weak, fine, granular structure; very friable; strong- 
ly acid; clear, wavy boundary. 

B21t—20 to 27 inches, yellowish-red (5YR 4/6) heavy sandy 
loam; weak, fine, subangular blocky structure; fri- 
able: strongly acid; gradual, irregular boundary. 


-- 
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Figure 13.—Profile of ап Oshtemo sandy loam. This is a well- 
drained soil underlain at a depth of about 42 inches or more with 
stratified sand and gravel. Numbers on tape indicate depth in feet. 


B22t—27 to 36 inches, strong-brown (7.5YR 5/8) light sandy 
loam; weak, coarse, subangular blocky structure; 
very friable; medium acid; diffuse, wavy boundary. 

B3—36 to 52 inches, light yellowish-brown (10YR 6/4) light 
loamy sand; single grain; loose; medium acid; 
abrupt, smooth boundary. 

I1C—32 to 72 inches +, light-gray (10YR 7/2) stratified sand 
and fine gravel; single grain; loose; calcareous. 


In undisturbed areas there is a very dark grayish-brown 
A horizon 2 to 4 inches thick. The color of the Ap horizon is 
dark grayish brown in some areas, and the thickness of that 
horizon ranges from 7 to 10 inches. In a few areas the tex- 
ture of the B horizon is light sandy clay loam, The depth to 
the IIC horizon is predominantly between 45 and 60 inches 
but ranges from 42 to about 66 inches. The reaction of the A 
and B horizons ranges from strongly acid to medium acid. 

Oshtemo soils have a thicker subsoil than Boyer and Spinks 
soils. They are better drained than Brady soils and lack the 
mottles that are characteristic of Brady soils. 


А _Oshtemo sandy loam, 0 to 2 percent slopes (OsA).— 
T'his soil is on outwash plains in the central and southern 
parts of the county. 

A shortage of available water during the growing sea- 
son slows the growth of crops. Water erosion is not a 


significant hazard, but soil blowing can cause damage if 
large areas are left bare of vegetation. 

Most of this soil is farmed intensively. Corn, small 
erain, and forage crops are the common 
crops. (Capability unit 118-3 (Та); woodland suitabil- 
ity group M) 

Oshtemo sandy loam, 2 to 6 percent slopes (OsB).— 
This soil is on outwash plains and low moraines in the 
central and southern parts of the county. Included in 
the areas mapped were small areas of level Oshtemo soils 
and, on unprotected crests of slopes, small areas of mod- 
erately eroded Oshtemo soils. 

A shortage of available water during the growing sea- 
son slows the growth of crops. 

Most of this soil is farmed intensively. Corn, small 
grain, and forage crops are the common erops. (Capabil- 
ity unit IIIs-£ (4a) ; woodland suitability group M) 

Oshtemo sandy loam, 6 to 12 percent slopes (OsC).— 
This soil occurs as small areas on moraines in the central 
and southern parts of the county. It has short to medium, 
uniform to irregular slopes. In some wooded areas the 
uppermost 2 to 4 inches of the surface layer is high in 
organic-matter content and is dark grayish brown in 
color. Small areas in cultivated fields are moderately 
eroded. 

The use of this soil for farming is limited by a severe 
hazard of erosion and a shortage of available water dur- 
ing much of the growing season. 

Most of the acreage is in woods. (Capability unit ILIe-9 
(4a) ; woodland suitability group M) 


Owosso Series 


The Owosso series is made up of well drained to moder- 
ately well drained, level to sloping soils on till plains and 
moraines. These soils formed in sandy loam underlain at 
а depth of 18 to 42 inches with glacial till of loam or clay 
texture. 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 10 inches thick. The subsurface 
layer, about 9 inches thick, is yellowish-brown, very 
friable light sandy loam. The subsoil is about 12 inches 
thick. The upper 6 inches is brown, very friable sandy 
loam, and the lower 6 inches is brown, firm clay loam. 
The underlying material, at a depth of about 31 inches, 
is pale-brown, friable, limy loam. 

Fertility is moderate. The available water capacity is 
moderate; although the moisture supply is generally ade- 
quate for crops, shortages occur during periods of dry 
weather. Runoff is slow to medium, depending on the 
slope and the nature of the vegetation. Permeability is 
moderately rapid in the upper layers and moderately 
slow in the lower layers. These soils dry out and are 
ready for tillage early in spring. 

Most areas of Owosso soils are farmed intensively. A 
few areas are used as pasture or have remained in woods. 

Typical profile of an Owosso sandy loam: 

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; very friable; 
slightly acid; clear, smooth boundary. 

A2—10 to 19 inches, yellowish-brown (10YR 5/4) light sandy 
loam; weak, fine, granular structure; very friable ; 
medium acid; clear, wavy boundary. 
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Figure 14.—Oshtemo sandy loam, 0 to 2 percent slopes. This area produces forage for livestock. 


B1—19 to 25 inches, brown (10YR 4/3) sandy loam: weak, 
fine, subangular blocky structure; very friable; 


slightly ncid; clear, wavy boundary. 

IIB2t—25 to 31 inches, brown (10YR 4/3) clay loam; 
strong, fine, subangular blocky structure; firm; thin 
reddish-brown (5YR 4/3) clay films on ped surfaces ; 
neutral; abrupt, wavy boundary. 

IIC—31 to 42 inches +, pale-brown (10YR 6/3) loam; weak. 
medium, platy structure; friable; calcareous. 

In undisturbed areas there is a very dark gray Al horizon 
2 to 4 inches thick. The thickness of the IIB2t horizon ranges 
from 4 to 15 inches. In a few areas the texture of the TIC 
horizon is light Clay loam. The reaction of the A and B 
horizons ranges from medium acid to neutral, 

Owosso soils formed in material similar to that in which 
Metamora soils formed, but Owosso soils are better drained 
than Metamora soils and lack mottles. Owosso soils are finer 
textured in the upper part of the B horizon than Menominee 
soils and coarser textured than Miami soils. 


Owosso sandy loam, 0 to 2 percent slopes (OwA).—This 
soil is on till plains. In places the plow layer contains fine 
gravel. Included in mapping were a few small areas of 
gently sloping Owosso soils next to drainageways. 

Permeability is moderately rapid in the upper layers 
of this soil, and the available water capacity is only 
moderate, The growth of crops is slowed by a shortage 
of available water. Runoff is slow, and the hazard of 
water erosion is not significant. Soil blowing can cause 
damage if large areas are left bare of vegetation. 

Small grain, corn, and alfalfa are the common crops. 
(Capability unit IIs-2 (3/22): woodland suitability 
group U) 


Owosso sandy loam, 2 to 6 percent slopes (Ow8).— 
This soil is on till plains and moraines. On the uplands, 
the slopes are short to medium. On the till plains, the 
slopes are long and uniform and the landscape is gently 
undulating. Included in mapping were small areas of 
level Owosso soils on the till plains. 

The hazard of er Pane in unprotected areas js a moder- 
ate limitation for farming. Permeability is moderately 
rapid in the upper layers. The available water capacity 
is only moderate; consequently, crops do not get enough 
water in some years. 

Most of this soil is cultivated. Small grain, corn, and 
alfalfa are common crops. (Capability unit IIe-3 (3/2a) ; 
woodland suitability group U) 

Owosso sandy loam, 6 to 12 percent slopes (OwC).— 
This soil is on moraines. The slopes are short to medium 
in length and in many areas are irregular in shape. In 
places the plow layer contains a little yellowish-brown 
material plowed up from the subsurface layer. Included 
in mapping were small areas of less sloping and of 
steeper Owosso soils. 

The hazard of erosion in unprotected areas is a severe 
limitation for farming. Contour tillage and contour 
striperopping, which help to control erosion, are imprac- 
tical where the slopes are irregular. Permeability is mod- 
erately rapid in the upper layers, and the : available water 
capacity is moderately low: consequently, erops do not 
get enongh moisture in some years. 


LAPEER COUNTY, MICHIGAN 59 


Most of this soil is cultivated. Small grain, corn, and 
alfalfa are the common crops. (Capability unit IIle-6 
(8/2a) ; woodland suitability group U) 

Owosso sandy Joam, 6 to 12 percent slopes, moder- 
ately eroded (OwC2).—This soil occurs as small areas on 
moraines. It has short, irregular slopes. Erosion has 
removed between a third and a half of the original sur- 
face layer, and the part that remains has been mixed 
with the upper part of the subsurface layer. The present 
plow layer is brown. It is less fertile than the plow layer 
of uneroded Owosso soils, contains less organic matter, 
and has less available water capacity. Included in 
mapping were small areas of less sloping and of steeper 
Owosso soils. 

The effects of erosion and the hazard of further ero- 
sion are severe limitations for farming. Contour tillage 
and contour striperopping, which help to control erosion, 
are not practical where the slopes are short and irregular. 
The supply of water available to crops is limited during 
periods of dry weather. 

All of this soil is cultivated or has been intensively 
cultivated in the past. Small grain, corn, and forage 
crops are the common crops. (Capability unit ПІе-6 
(3/2a) ; woodland suitability group U) 


Paulding Series 


The Paulding series is made up of poorly drained to 
very poorly drained, level or depressional soils on lake 
plains. These soils formed in clayey material. They are 
the finest textured soils in the county. | 

In a typical profile, the surface layer is dark-gray clay 
about 8 inches thick. The subsoil is about 26 inches thick. 
The upper 15 inches is gray, very firm clay mottled with 
strong brown and yellowish red. The lower 11 inches 18 
olive-gray, very firm clay mottled with yellowish brown. 
The underlying material, at a depth of 34 inches, is gray, 
very firm, limy clay mottled with yellowish brown and 
light olive brown. 

Fertility is moderately high, and the available water 
capacity is moderately high. Permeability is very slow. 
Runoff is slow to very slow, and water ponds in depres- 
sions. The water table is near the surface; unless lowered 
by artificial drainage, it restricts the growth of roots 
and prevents early cultivation. The gray color is a result 
of prolonged saturation. Beeause of the clay texture and 
the high water table, these soils are slow to dry out and 
warm up. They puddle if farmed when wet, then dry 
out hard and cloddy and with impaired tilth. 

About a third of the acreage is still in woods. Of the 
rest, part is now cultivated, part is used for native pas- 
ture, and part is idle. 

Typical profile of Paulding clay: 

Ар-9 to 8 inches, dark-gray (БҮ 4/1) clay; weak, medium, 
subangular blocky structure; very sticky, firm ; slight- 
ly acid; abrupt, smooth boundary. 

B21g—8 to 13 inches, gray (БҮ 5/1) clay; common, fine, 
prominent, strong-brown (7.5YR 5/6) and yellowish- 
red (5YR 4/6) mottles; weak, coarse, prismatic 
Strueture breaking to weak, very coarse, angular 
bloeky; plastie, very firm ; slightly acid; clear, wavy 
boundary. 

B22g—13 to 23 inches, gray (БҮ 5/1) clay; many, medium, 
prominent, strong-brown (7.5YR 5/6) mottles; weak, 
coarse, prismatic structure breaking to weak, coarse, 


angular blocky; plastic, very firm; neutral; gradual, 
irregular boundary. 

B23g—23 to 34 inches, olive-gray (БҮ 5/2) clay; many, me- 
dium, prominent, yellowish-brown (10YR 5/4) mot- 
tles; very weak, coarse, angular blocky structure; 
plastic, very firm; mildly alkaline; abrupt, wavy 
boundary. 

Со--34 to 42 inches +, gray (БҮ 5/1) clay; many, medium, 
prominent, yellowish-brown (10YR 5/4) and light 
olive-brown (2.5Y 5/4) mottles; massive; plastic, 
very firm; contains fine lenses of white calcareous 
material; calcareous, 

The color of the Ap horizon in some areas is dark grayish 
brown. The thickness of the A and B horizons combined 
ranges from about 20 to 42 inches. The reaction of the A 
and B horizons ranges from medium acid to mildly alkaline. 

Paulding soils are more poorly drained and grayer then 
Roselms soils. They contain a higher percentage of clay than 
Hoytville soils. 

Paulding clay (0 to 1 percent slopes) (Pa)—This soil 
occurs as large areas on lake plains in the northern part 
of the county. Included in mapping were small areas of 
Willette muck in depressions. 

_ Excessive wetness and poor tilth are the main limita- 
tions for farming. Tile, open ditches, and surface drains 
are needed to lower the water table and drain low spots. 
Drainage is difficult, partly because the permeability is 
very slow and partly because many areas lack outlets. 
Farm machinery bogs down readily when the soil is wet. 

Corn and forage crops are the crops commonly grown 
in the cultivated areas. (Capability unit IIIw-1 (0c) ; 
woodland suitability group P) 


Pewamo Series 


The Pewamo series is made up of poorly drained, level 
or depressional soils on till plains. These soils formed in 
glacial till of clay loam or silty clay loam texture. 

In a typical profile, the surface layer is very dark 
brown loam about 9 inches thick. The subsurface layer, 
about 2 inches thick, is very dark gray, friable loam. The 
subsoil is about 23 inches thick. It consists of a 2-inch 
layer of dark-gray, firm heavy clay loam mottled with 
dark yellowish brown, a 18-inch layer of gray, very firm 
light clay mottled with yellowish brown, and an 8-inch 
layer of gray, firm heavy clay loam mottled with yel- 
lowish brown. The underlying material, at a depth of 
34 inches, is grayish-brown, firm, limy clay loam mottled 
with light gray. 

Fertility is moderately high. Permeability is moder- 
ately slow, and the available water capacity is high. Run- 
off is very slow to ponded. The gray color of the subsoil 
results from prolonged saturation. The soils puddle if 
tilled when wet, then dry out hard and cloddy and with 
impaired tilth. 

These soils are suitable for crops if artificially drained. 
Most areas are cultivated or used for pasture. The 
undrained areas are in woods or are idle and growing up 
to brush. 

Typical profile of Pewamo loam: 

Ap—O to 9 inches, very dark brown (10YR 2/2) loam; strong, 
coarse, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A1—9 to 11 inches, very dark gray (10YR 8/1) loam; mod- 
erate, coarse, granular structure; friable; slightly 
acid; gradual, wavy boundary. 

B21tg—11 to 13 inches, dark-gray (10YR 4/1) heavy clay 
loam; few, medium, distinct, dark yellowish-brown 
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(10YR 4/4) mottles; strong, medium, angular blocky 
structure; firm; slightly acid; gradual, wavy 
boundary. 

B22tg—13 to 26 inches, gray (5YR 5/1) light clay; common, 
medium, distinct, yellowish-brown (10YR 5/8) mot- 
tles; strong, medium, angular blocky structure; 
very firm; neutral; gradual, irregular boundary. 

B23tg—26 to 34 inches, gray (10YR 5/1) heavy clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/4) 
mottles; moderate, coarse, angular blocky structure; 
firn; mildly alkaline; abrupt, wavy boundary. 

Cg—34 to 48 inches +, grayish-brown (10YR 5/2) clay loam; 
common, medium, faint, light-gray (10YR 6/1) mot- 
tles; weak, coarse, angular blocky structure; firm; 
calcareous, 

In areas not yet farmed, there is a black or very dark 
brown А1 horizon 9 to 14 inches thick. The texture of the В 
horizon ranges from heavy clay loam or heavy silty clay loam 
to light clay. The thickness of the A and B horizons combined 
ranges from 24 to about 42 inches. In a few areas the texture 
of the C horizon is silty clay loam. The reaction of the A and 
B horizons ranges from slightly acid to mildly alkaline. 

Pewamo soils have coarser textured underlying material 
than Hoytville soils and finer textured underlying material 
than Brookston soils. They formed in material similar to that 
in which Blount soils formed but are darker colored and more 
poorly drained than Blount soils. 

Pewamo loam (0 to 1 percent slopes) (Pe).—This soil is 
on till plains throughout the county. The plow layer is 
very dark brown. Included in mapping were small areas 
of Willette muck in depressions. 

Excessive wetness, the main limitation for farming, 
causes delays in planting and tillage in wet years, unless 
corrected by artificial drainage. 

Large tracts of this soil in the eastern part of the 
county are farmed intensively. Corn, sugar beets, and 
forage crops are grown. Smaller areas have remained in 
woods. (Capability unit ITw-2 (1.5c) ; woodland suitabil- 
ity group P) 

Pewamo clay loam (0 to 1 percent slopes) (Pm).—This 
Soil occurs as small areas on till plains throughout the 
county. The plow layer is very dark brown. 

Excessive wetness and poor tilth are the main limita- 
tions for farming. Artificial drainage is needed to make 
tillage and the production of crops practical. This soil 
has more tendency to puddle and clod than Pewamo 
loam. 

If drained and kept in good tilth, this soil is suited to 
corn and forage crops. (Capability unit IIw-9 (1.5c); 
woodland suitability group P) 


Pinconning Series 


The Pinconning series is made up of poorly drained, 
level or depressional soils on lake plains. These soils 
formed in loamy sand and sand underlain at a depth of 
18 to 42 inches with silty clay and clay. 

In a typical profile, the surface layer is very dark 
brown loamy sand about 7 inches thick. Below the sur- 
face layer is dark grayish-brown to grayish-brown, very 
friable loamy sand about 15 inches thick. Below this is 
a 12-inch layer of light-gray, loose sand mottled with 
yellowish brown. At a depth of about 34 inches is gray, 
very firm, limy clay mottled with olive brown and light 
olive brown. 

Fertility is low. Permeability is moderately rapid in 
the upper layers but very slow in the underlying clay. 
The available water capacity is moderately low. Runoff 
is very slow to ponded. The water table is at or near the 


surface unless lowered by artificial drainage. After drain- 
age, these soils tend to be droughty. : 

А. few areas of these soils have been drained and are 
used for crops and pasture. Most areas are not drained 
and are still in woods. : 

Typical profile of Pinconning loamy sand: 

A1—0 to 7 inches, very dark brown (10YR 2/2) loamy sand; 
moderate, fine, granular structure; very friable; con- 
tains considerable organie material; slightly acid; 
abrupt, wavy boundary. 

Clg—7 to 12 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
neutral; gradual, wavy boundary. 

C2g—12 to 22 inches, grayish-brown (2.5Y 5/2) loamy sand; 
weak, coarse, granular structure; very friable; mildly 
alkaline; gradual, wavy boundary. 

C3g—22 to 34 inches, light-gray (5Y 6/1) sand; common, me- 
dium, distinct, yellowish-brown (10YR 5/4) mottles; 
single grain; loose; mildly alkaline; clear, wavy 
boundary. 

IICAg—34 to 60 inches +, gray (5Y 6/1) clay; many, coarse, 
distinct, olive-brown (2.5X 4/4) and light olive-brown 
(2.5Y 5/6) mottles; massive; very firm; scattered 
thin seams and lenses of coarse sand and fine gravel; 
calcareous. 


The color of the A horizon ranges from black to very dark 
grayish brown. A layer of muck less than 12 inches thick is 
at the surface in a few areas. The reaction of the A horizon 
and the upper part of the С horizon ranges from slightly acid 
to mildly alkaline. 

Pinconning soils have coarser textured upper layers than 
Munuscong soils and finer textured underlying material than 
Brevort soils. 

Pinconning loamy sand (0 to 1 percent slopes) (Pn).— 
This soil occurs as small areas on lake plains in the cen- 
tral and northern parts of the county. It is characterized 
by small wet, depressions and areas that have a thin layer 
of muck at the surface. 

Excessive wetness and low fertility are the main limi- 
tations for farming. Drainage is likely to be difficult, 
partly because of the level relief and partly because of 
the unstable nature of the soil material. Areas that are 
drained effectively tend to be droughty. 

Native grass and seattered stands of aspen cover most 
of this soil. (Capability unit ПІм-7 (4/1c) ; woodland 
suitability group W) 


Richter Series 


The Richter series is made up of somewhat poorly 
drained, level to undulating soils on outwash plains. 
These soils formed in strata of water-deposited fine sandy 
loam, sandy loam, and loamy sand. 

In a typical profile, the surface layer is very dark 
gray sandy loam about 10 inches thick. The subsurface 
layer, about 2 inches thick, is gray, very friable sandy 
loam. The subsoil is about 20 inches thick. The upper 
7 inches is yellowish-brown, very friable fine sandy loam 
mottled with light brownish gray. The lower 13 inches 
is light brownish-gray, friable heavy sandy loam mottled 
with yellowish brown and stratified with thin layers of 
sut. The underlying material, at a depth of about 32 
inches, consists of strata of light brownish-gray, friable, 
limy sandy loam, fine sandy loam, and loamy sand mot- 
tled with yellowish brown and containing thin layers of 
fine gravel. 

Fertility is moderate. Permeability is moderate, and 
the available water capacity is moderate; the moisture 
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supply is generally adequate for optimum growth of 
crops. Runoff is slow, and water ponds in depressions. 
The water table is high in spring and after rain in other 
seasons. —— | 

ІН artificially drained, these soils are easy to work and 
to keep in good tilth and can be used for most of the 
common crops. | 

Typical profile of a Richter sandy loam: 

Ap—0 to 10 inches, very dark gray (10YR 3/1) sandy loam; 
weak, fine, granular structure; very friable; high 
organic-matter content; mildly alkaline; abrupt, 
smooth boundary. 

А9--10 to 12 inches, gray (10YR 5/1) sandy loam; weak, 
medium, granular structure; very friable; mildly 
alkaline; abrupt, smooth boundary. 

Bir—12 to 19 inches, yellowish-brown (10YR 5/6) fine sandy 
loam; common, medium, distinct, light. brownish-gray 
(10YR 6/2) mottles; weak, medium, platy structure; 
very friable; mildly alkaline; gradual, wavy 
boundary. 

B'tg—19 to 32 inches, light brownish-gray (10YR 6/2) heavy 
sandy loam; thin layers of silt; many, coarse, dis- 
tinet, yellowish-brown (10YR 5/6) mottles; weak, 
medium, subangular blocky structure; friable; mildly 
alkaline; abrupt, wavy boundary. 

IIC—32 to 42 inches +, light brownish-gray (10YR 6/2) 
Stratified sandy loam, fine sandy loam, and loamy 
sand and thin layers of fine gravel; many, coarse, 
distinct, yellowish-brown (10YR 5/8) mottles; weak, 
medium, platy structure; friable; calcareous. 

In undisturbed areas, there is a very dark gray А1 horizon 
2 to 4 inches thick. The color of the Ap horizon ranges to 
very dark grayish brown, and the thickness of that horizon 
ranges from 7 to 11 inches. The texture of the B’tg horizon 
is loam or heavy fine sandy loam in a few areas. The reac- 
tion of the A and B horizons ranges from slightly acid to 
mildly alkaline. 

Richter soils have a coarser textured profile than Kibbie 
soils and a finer textured subsoil than Tedrow soils. They are 
better drained than Tonkey soils. 

Richter sandy loam, 0 to 2 percent slopes (RcA).—This 
soil is on outwash plains in the central and northern 
parts of the county. Included in mapping were small 
areas of Tonkey soils in depressions and narrow drain- 
ageways. These included areas dry out more slowly than 
the surrounding Richter soil. 

_ Excessive wetness early in spring is the main limita- 
tion for farming. Farm machinery bogs down when the 
soil is wet, and farming operations are delayed unless 
excess water 1s removed by means of tile and ditches. 

If drainage is effective and the supply of available 
water adequate, this soil is suited to corn, small grain, 
and forage crops. Most of the acreage is cultivated. 
(Capability unit IIw-6 (3b); woodland suitability 
group G) 

Richter sandy loam, 2 to 6 percent slopes (RcB).—This 
soil is on outwash plains in the central and northern 
parts of the county. It has uniform, short to medium- 
length slopes. In some areas the plow layer contains a 
little yellowish-brown fine sandy loam plowed up from 
the subsoil. 

Excessive wetness early in spring is a limitation of 
most areas of this soil. Installing a complete drainage 
system is difficult where the relief is undulating. 

If drainage is effective and the supply of available 
water adequate, this soil is suited to corn, small grain, 
and forage crops. (Capability unit IIw—7 (3b); wood- 
land suitability group G) 


Roselms Series 


The Roselms series is made up of somewhat poorly 
drained, level to undulating soils on lake plains. These 
soils formed in glacial material of clayey texture. 

In a typical profile, the surface layer is dark grayish- 
brown clay loam about 7 inches thick. The subsoil is 
about 16 inches thick. The upper 10 inches is grayish- 
brown, very firm clay mottled with dark brown, and the 
lower 6 inches is light olive-brown, extremely firm clay 
mottled with gray. The underlying material, at a depth 
of 23 inches, is light olive-brown, extremely firm, limy 
clay mottled with gray. 

Fertility is moderately high. Permeability is very 
slow, and the available water capacity is moderately high. 
Runoff is slow to rapid, depending on the slope and the 
effects of erosion. The water table is high during periods 
of wet weather. The mottling is the result of prolonged 
saturation. This soils puddle if worked when wet, then 
dry out hard and cloddy and in poor tilth. 

Corn and forage crops are grown in drained areas of 
these soils. Some areas are in native pasture, and some 
are idle. 

Typical profile of a Roselms clay loam: 

Ap—0 to 7 inches, dark grayish-brown (2.5Y 4/2) clay loam; 
weak, medium, granular structure; firm; slightly 
acid; abrupt, smooth boundary. 

B21tg—^7 to 17 inches, grayish-brown (10YR 5/2) clay; com- 
mon, medium, distinct, dark-brown (10YR 4/3) mot- 
tles; moderate, medium, prismatic structure breaking 
to moderate, medium, angular blocky; very firm; 
slightly acid; gradual, wavy boundary. 

B22t—17 to 23 inches, light olive-brown (2.5Y 5/4) clay; 
many, medium, distinct, gray (5Y 5/1) mottles; 
weak, medium, angular blocky structure; extremely 
firm; mildly alkaline; gradual, wavy boundary. 

C—23 to 42 inches -++, light olive-brown (2.5Y 5/4) clay; 
many, medium, distinct, gray (5Y 5/1) mottles; 
massive; extremely firm; calcareous, 


In areas not yet farmed, there is a very dark gray А1 hori- 
zon 1 to 3 inches thick. The thickness of the A and B horizons 
combined ranges from 18 to about 86 inches. The reaction of 
the A and B horizons ranges from slightly acid to mildly 
alkaline. 

Roselms soils are better drained and less gray than Paul- 
ding soils. They contain more clay than Nappanee soils. 

Roselms clay loam, 0 to 2 percent slopes (RoA).—This 
soil occurs as large areas on lake plains in the northern 
part of the county. In many areas the plow layer contains 
a little grayish-brown clay plowed up from the subsoil. 
Included in mapping were small areas of Paulding soils 
in narrow drainageways and small areas of gently 
sloping Roselms soils. 

Excessive wetness and poor tilth are the main limita- 
tions for farming. Tile, open ditches, and surface drains 
are needed to improve drainage. 

Corn and forage crops are the most common crops. 
(Capability unit ПІм-1 (0c); woodland suitability 
group Z) 

Roselms clay loam, 2 to 6 percent slopes (RoB).—This 
soil occurs as small areas on lake plains in the northern 
part of the county. It has uniform, medium-length slopes. 
In many areas the plow layer contains a little grayish- 
brown clay plowed up from the subsoil. Included in 
mapping were small areas of Paulding soils in narrow 
drainageways and small areas of level Roselms soils. 
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Excessive wetness and poor tilth are the main limita- 
tions for farming. Tile and open ditches are needed to 
improve drainage. Installing a complete drainage system 
is difficult in areas where the relief is undulating. 

Corn and forage crops are the crops commonly grown. 
(Capability unit IIIw-1 (0b); woodland suitability 
group Z) 

Roselms clay loam, 2 to 6 percent slopes, moderately 
eroded (RoB2).—'This soil occurs as small areas adjacent 
to drainageways on lake plains in the northern part of 
the county. It has short slopes, mainly of 4 to 6 percent. 
The plow layer is grayish brown. In many areas it con- 
tains pieces of grayish-brown clay. Rills are common on 
the upper part of slopes in cultivated areas. Included in 
mapping were a few spots of Roselms soils so severely 
eroded that the subsoil 1s exposed. 

Excessive wetness, poor tilth, and the hazard of fur- 
ther erosion are limitations for farming. Artificial drain- 
age is needed to make the production of crops practical, 
but undulating relief makes it diffieult to install a 
complete drainage system. Runoff is rapid, and conse- 
quently there is some hazard of erosion. | А 

Corn and forage crops are grown. (Capability unit 
TIIw-1 (0b): woodland suitability group Z) 


St. Clair Series 


The St. Clair series is made up of moderately well 
drained, gently sloping to sloping soils on till plains and 
moraines. These soils formed 1n clayey material. I 

In a typical profile, the surface layer is dark grayish- 
brown silty clay loam about 6 inches thick. The subsur- 
face layer, about 2 inches thick, is grayish-brown, friable 
silty clay loam. The subsoil is about 16 inches thick and 
consists mainly of brown, very firm clay mottled with 
yellowish brown and strong brown. The underlying mate- 
rial, at a depth of about 24 inches, is brown, very firm, 
limy clay mottled with yellowish brown. — . 

Fertility is moderately high, permeability is very slow, 
and the available water capacity is high. Runoff is me- 
dium to rapid, depending on the slope. These soils dry 
out slowly in spring and after rain in other seasons. They 
will not support farm machinery when wet. 

Most areas of these soils are used intensively for crops. 
A few areas are used for pasture, and a few are in woods. 

Typical profile of a St. Clair silty clay loam: 

Ар—0 to 6 inches, dark grayish-brown (2.5Y 4/2) silty clay 
loam; weak, medium, granular structure; friable; 
mildly alkaline; abrupt, smooth boundary. 

A2—6 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam; 
weak, medium, platy structure; friable; mildly alka- 
line; abrupt, wavy boundary. 

B21t—8 to 14 inches, brown (10YR 5/3) clay; few, medium, 
distinct, light yellowish-brown (10YR 6/4) and 
strong-brown (7.5YR 5/6) mottles; moderate, me- 
dium, angular blocky structure; very firm; slightly 
acid; clear, wavy boundary. 

B22t—14 to 24 inches, brown (10YR 5/3) (interior of peds) 
and gray (5Y 6/1) (exterior ped coatings) clay; 
moderate, medium, angular bloeky structure; very 
firm; mildly alkaline; abrupt, wavy boundary. 

C—24 to 42 inches, brown (10YR 5/3) clay; common, medium, 
distinet, yellowish-brown (10YR 5/6) mottles; thin 
gray (5Y 6/1) coatings on peds; moderate, medium, 
angular blocky structure; very firm; calcareous. 


In undisturbed areas there is a very dark grayish-brown 
Al horizon 1 to 3 inches thick. The texture of the B horizon 


in some areas is silty clay. The thickness of the A and B 
horizons combined ranges from 18 to about 36 inches. The 
reaction of the A and B horizons ranges from medium acid 
to mildly alkaline. 

St. Clair soils are better drained and less mottled than 
Nappanee soils. They have finer textured underlying material 
than Morley soils. 

St. Clair silty clay loam, 2 to 6 percent slopes, moder- 
ately eroded (ScB2).—This soil occurs as a few small areas 
on till plains in the eastern and northern parts of the 
county. It has short, uniform slopes. More than half the 
original surface layer has been lost through erosion. The 
plow layer is less fertile and contains less organic matter 
than the original surface layer, and it crusts readily when 
dry. Included in mapping were spots of severely eroded 
St. Clair soils; in these spots, germination of seeds is 
uneven and stands of plants are poor. Also included were 
small areas of Nappanee soils in drainageways; these 
inclusions dry out more slowly than the surrounding 
St. Clair soil. 

Runoff is medium, and the hazard of further erosion 
is severe. Tilth is generally poor. 

Corn and forage crops are the important crops. (Capa- 
bility unit IIIe-3 (1a); woodland suitability group D) 

St. Clair silty clay loam, 6 to 12 percent slopes, 
moderately eroded (ScC2).— This soil is on low moraines 
in the eastern and northern parts of the county. It has 
uniform, short to medium-length slopes. Erosion has 
removed more than half the original surface layer from 
most of the acreage. The present plow layer is brown. As 
a result of erosion, it is less fertile, contains less organic 
matter, and has poorer tilth than the original surface 
layer. Included in mapping were spots of severely eroded 
St. Clair soils; in these spots, the surface crusts readily, 
germination of seeds is uneven, and stands of plants are 
poor. Also included were a few small areas of Menominee 
soils on the crests of slopes. 

The severe hazard of further erosion is the main limi- 
tation for farming. Tilth is poor in most areas. 

Small grain, alfalfa, and other forage crops are the 
important crops. A continuous cover of vegetation would 
help to check runoff and control erosion. (Capability 
unit IIIe-4 (la); woodland suitability group В) 


Sebewa Series 


'The Sebewa serles is made up of poorly drained, level 
or depressional soils on outwash plains and lake plains. 
These soils formed in loamy material underlain at a 
depth of 24 to 42 inches with stratified coarse sand and 
gravel, 

In a typical profile, the surface layer is black loam 
about 10 inches thick. The subsoil is about 24 inches 
thick. It consists of a 38-inch layer of dark-gray, firm 
light clay loam mottled with dark yellowish brown; a 
5-inch layer of grayish-brown, firm gravelly clay loam 
mottled with yellowish brown; and a 16-inch layer of 
grayish-brown, firm gravelly clay loam mottled with 
yellowish brown. 

Fertility is medium. Runoff is slow. The water table is 
within 12 inches of the surface in spring and during wet 
weather in other seasons. Permeability is moderate, 
except when the water table is high. The available water 
capacity is moderate. The high water table restricts the 
growth of roots, and prolonged saturation has resulted 
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in the grayish colors of the soils. If the water table is 
lowered by artificial drainage, the soils tend to be slightly 
droughty. 

If artificially drained, these soils are used for crops, 
mainly corn, 

Typical profile of Sebewa loam: 


Ap—0 to 10 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

B21g-—10 to 13 inches, dark-gray (10YR 4/1) light clay loam; 
few, fine, distinct, dark yellowish-brown (10YR 4/4) 
mottles; thin, black (10YR 2/1), organie coatings on 
ped faces; moderate, medium, subangular blocky 
Structure; firm; slightly acid; clear, wavy boundary. 

B22tg—13 to 18 inches, grayish-brown (10YR 5/2) gravelly 
clay loam; common, medium, distinct, yellowish- 
brown (10YR 5/8) mottles; moderate, coarse, sub- 
angular blocky structure; firm; neutral; gradual, 
wavy boundary. 

B23tg—18 to 34 inches, grayish-brown (2.5% 5/2) gravelly 
clay loam; common, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; weak, coarse, subangu- 
lar blocky structure; firm; neutral; abrupt, wavy 
boundary. 

34 to 42 inches, grayish-brown (2.5Y 5/2) stratified 
gravel and coarse sand; common, medium, distinct, 
yellowish-brown (10YR 5/4) mottles; single grain; 
loose; calcareous. 


IIC 


In undisturbed areas there is a very dark grayish-brown or 
black A horizon 8 to 14 inches thick. The color of the Ap 
horizon in a few areas is very dark brown, and the thickness 
of that horizon ranges from " to 10 inches. The texture of 
the lower part of the B horizon is gravelly sandy clay loam 
or gravelly heavy sandy loam in a few areas. The reaction of 
of the A and B horizons ranges from slightly acid to mildly 
alkaline. 

Sebewa soils have a thicker B horizon and are deeper to 
sand and gravel than Mussey soils but are in the same 
drainage class. Sebewa soils are more poorly drained than 
Matherton soils. 

Sebewa loam (0 to 1 percent slopes) (Se)— This soil 
occurs as small areas on outwash plains and lake plains 
throughout the county. In some places the surface layer 
is very dark grayish brown rather than black. In a few 
areas the surface has been covered with 6 to 10 inches of 
coarser textured soil material washed from adjacent 
uplands. In a few depressions a layer of muck less than 
10 inches thick is at the surface. 

The use of this soil is limited mainly by excessive wet- 
ness, partly a result of runoff from adjacent uplands. 

If drained, this soil is suited to corn and other crops 
commonly grown in the county. Many small areas are 
still in woods. (Capability unit 11-6 (3e); woodland 
suitability group W) 


Sisson Series 


The Sisson series is made up of well-drained, gently 
sloping to sloping soils on lake plains, outwash plains, 
and moraines. These soils formed in stratified silt, very 
fine sand, and fine sand. 

In a typical profile, the surface layer 1s dark-brown 
very fine sandy loam about 9 inches thick. The subsurface 
layer, about 3 inches thick, is light yellowish-brown, 
friable very fine sandy loam. The subsoil is about 95 
inches thick. It consists of an 8-inch layer of yellowish- 
brown, friable loam; a 4-inch layer of dark yellowish- 
brown, firm, stratified loam, silt loam, and fine sandy 
loam; and a 18-inch layer of yellowish-brown, firm silt 
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loam. The underlying material, at а depth of 37 inches, 
is light yellowish-brown, friable, limy, stratified silt loam 
and very fine sand. : 

Fertility is high, and permeability is moderate to mod- 
erately rapid. The available water capacity is moderately 
high; erops seldom lack sufficient water. 

Corn, small grain, and forage crops are the common 
crops. 

Typical profile of a Sisson very fine sandy loam: 

Ap—0 to 9 inches, dark-brown (10YR 4/3) very fine sandy 
loam; moderate, medium, granular structure; fri- 
able; neutral; abrupt, wavy boundary. 

A2—9 to 12 inches, light yellowish-brown (10YR 6/4) very 
fine sandy loam ; weak, medium, platy structure; fri- 
able; slightly acid; gradual, wavy boundary. 

B21t—12 to 20 inches, yellowish-brown (10YR 5/4) loam; 
weak, medium, subangular blocky structure; friable; 
slightly acid ; gradual, wavy boundary. 

322—20 to 24 inches, dark yellowish-brown (10YR 4/4) strat- 
ified loam, silt loam, and fine sandy loam; moderate, 
medium, subangular blocky structure; firm; slightly 
acid; gradual, wavy boundary. 

B23—24 to 87 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, medium, subangular blocky structure; firm; 
pale-brown (10YR 6/3) very fine sandy loam coats 
on ped faces; mildly alkaline; abrupt, wavy 
boundary. 

C—37 to 60 inches +, light yellowish-brown (10YR 6/4) 
stratified silt loam and very fine sand; weak, thin, 
platy structure ; friable ; calcareous. 

In areas not yet farmed, there is a very dark gray or very 
dark grayish-brown A1 horizon 1 to 3 inches thick. The color 
of the Ap horizon ranges to brown and dark grayish brown, 
and the thickness of that horizon ranges from 7 to 10 inches. 
The texture of the B horizon ranges to heavy silt loam, heavy 
very fine sandy loam, loam, and light silty clay loam. The 
reaction of the A and B horizons ranges from slightly acid 
to mildly alkaline. 

Sisson soils are slightly coarser textured than Miami soils. 
They formed in material similar to that in which Tuscola 
and Kibbie soils formed, but they are better drained than 
those soils and lack mottling. Sisson soils are finer textured 
than Spinks soils. 

Sisson very fine sandy loam, 2 to 6 percent slopes 
(SfB)—This soil is on lake plains and outwash plains 
throughout the county. It has uniform, short to medium- 
length slopes. Included in the larger areas mapped were 
small areas of Tuscola and Kibbie soils. 

A moderate hazard of erosion, especially on slopes of 
more than 4: percent, is the main limitation for farming. 

Corn, small grain, and forage crops are the most 
important crops grown. (Capability unit Пе-9 (2.5a) ; 
woodland suitability group U) 

Sisson very fine sandy loam, 2 to 6 percent slopes, 
moderately eroded (S{82).—This soil occurs as a few small 
areas on outwash plains and Jake plains throughout the 
county. It has short slopes. The plow layer is brown. In 
most areas it contains a little yellowish-brown loam 
plowed up from the subsoil. It is less fertile, contains 
less organic matter, and has poorer tilth than the plow 
layer of uneroded Sisson soils. Included in mapping were 
a few spots of Sisson soils so severely eroded that the 
subsoil is exposed. . өкеп 

A moderate hazard of further erosion is the main limi- 
tation for farming. . 

Corn, small grain, and forage crops are the main 
crops. (Capability unit Пе-2 (2.5а) ; woodland suitabil- 


ity group U) 
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Sisson very fine sandy loam, 6 to 12 percent slopes 
{SfC).—This soil occurs as a few small areas on low moraines 
throughout the county. It has short, uniform to irregular 
slopes. 

The severe hazard of erosion is the main limitation 
for farming. Contour tillage and contour stripcropping, 
which help to control erosion, are not practical where 
the slopes are irregular. 

Corn, small grain, and forage erops are the main crops. 
А. close-growing crop in the er opping system helps to 
check erosion. (С apability unit ППе-5 (2.5a); woodland 
suitability group U) 

Sisson very fine sandy loam, 6 to 12 percent slopes, 
moderately eroded (SfC2).— This soil occurs as small areas 
on low moraines throughout the county. It has uniform 
to irregular, generally short slopes. In most areas the 
plow layer contains a little yellowish-brown loam plowed 
up from the subsoil. It is ‘less fertile and contains less 
organic matter than the plow layer of uneroded Sisson 
sous. Included in mapping were small areas of less 
sloping Sisson soils on knolls and hilltops and a few 
spots of Sisson soils so severely eroded that the subsoil 
is exposed. 

The hazard of further erosion is a severe limitation 
for farming. Contour tillage and contour stripcropping, 
which help. to control erosion, are not practical where 
the slopes are irregular. 

Zorn, small grain, and forage crops are grown. (Capa- 
bility unit IITe-5 (2.52) ; woodland suitability group U) 


Sloan Series 


The Sloan series is made up of poorly drained, level 
or depressional soils on flood plains. These soils formed 
in water-deposited loam, silty clay loam, and silt loam. 
They are subject to flooding in spring and in wet weather 
in other seasons. 

In a typical profile, the surface layer is very dark 
brown foam about 12 inches thick. The subsoil is about 
22 inches thick. The upper 12 inches is gray, friable loam 
mottled with dark yellowish brown, and the lower 10 
inches is light-gray, firm silt loam mottled with strong 
brown. The underlying material, at a depth of about 
34 inches, is dark-gray, friable, limy silt loam mottled 
with brownish yellow and containing thin layers of fine 
sand and loam. 

Fertility is high, permeability is variable, and the 
available water capacity is high. The water table is 
within 12 inches of the surface unless lowered by arti- 
ficial drainage. 

Most of the acreage 18 in woods. 

Typical profile of Sloan loam: 

А1--0 to 12 inches, very dark brown (10YR 2/2) loam: mod- 
erate, fine, granular structure; friable; neutral; 
gradual, wavy boundary. 

D21g—12 to 24 inches, gray (5Y 5/1) loam; few, medium, 
distinct, dark yellowish-brown (10YR 4/4) mottles; 
very weak, coarse, subangular blocky structure; fri- 
able; mildly alkaline; gradual, wavy boundary. 

B22g—24 to 34 inches, light-gray (БҮ 6/1) silt loam; few, 
medium, distinct, strong-brown (7.5YR 5/6) mottles ; 
very weak, coarse, subangular blocky structure; 
firm; mildly alkaline; abrupt, wavy boundary. 


IICg—34 to 54 inches +, dark- -gray (10YR 4/1) silt loam; 
thin layers of fine sand and loam; few, fine, distinct, 


brownish-yellow 
able; calcareous. 


(10YR 6/6) mottles; massive; fri- 


The color of the A horizon is black in some areas, and the 
thickness of that horizon ranges from 10 to 14 inches. The 
texture of the B horizon ranges to light silty clay loam or 
loam and silf loam stratified with thin layers of sandy loam 
and fine sand. The reaction of the A horizon ranges from 
neutral to mildly alkaline. 

Sloan soils have more silt in the B and С horizons than 
Cohoctah soils. They have finer textured B and C horizons 
than Glendora soils. 

Sloan loam (0 to 1 percent slopes) (Sn)—This soil is 
on the flood plains of rivers and streams throughout the 
county. The surface layer is very dark brown. In depres- 
sions the texture of the surface. layer is silt loam rather 
than loam. In a few areas the subsoil and underlying 
material consist of clay loam or silty clay loam. 

Flooding early in spring limits the use of this soil for 
crops and even for pasture. Many of the areas are cut by 
meandering streams into fields so small that drainage 
and farming are impractical. Other limitations are a high 
water table and a hazard of frost damage. 

Most areas of this soil are in woods. Small areas are 
used for corn, native pasture, and hay. (Capability unit 
Tw-12 (2c) ; woodland suitability group О) 


Spalding Series 


The Spalding series is made up of very poorly drained, 
level to depressional, organic soils in glacial drainage- 
ways and on moraines. These soils consist of undecom- 
posed remains of woody and fibrous plants. The organic 
material is more than 42 inches thick. 

In a typical profile, the surface layer is dark grayish- 
brown peat about 3 inches thick. Below this is 21 inches 
of dark reddish-brown, soft peat, the upper 5 inches of 
which contains the matted remains of coarse grasses. At 
a depth of 24 inches is yellow, soft peat that contains 
pieces of tree roots and other woody fragments. 

Fertility is low, permeability is rapid, and the avail- 
able water capacity is high. Runoff is very slow, and 
water ponds in the lowest areas. The water table 1s at or 
near the surface most of the year. These soils are ex- 
tremely acid to strongly acid and are generally low in 
phosphorus, potassium, and many micronutrients. 

These soils are difficult to farm. Nearly all the acreage 
remains in native vegetation. A few areas are drained 
and used to grow blueberries. 

Typical profile of Spalding peat: 

1—0 to 3 inches, dark grayish-brown (10YR 4/2) peat; mod- 
erate, medium, granular structure; very friable; ex- 
tremely acid; abrupt, smooth boundary. 

2—3 to 8 inches, dark reddish-brown (2.5YR 2/4) peat; soft; 
matted; contains remains of coarse-bladed grass; 
extremely acid; clear, wavy boundary. 

8--8 to 24 inches, dark reddish-brown (5YR 3/4) peat; mas- 
Sive; soft; extremely acid; gradual, wavy boundary. 

4—24 to 48 inches --, yellow (10YR 7/8) peat; massive; soft; 
fibrous; contains pieces of tree roots and other woody 
fragments; very strongly acid. 


The color of the surface layer ranges to dark reddish 
brown and brown, and that of the second and third layers 
to yellowish brown. In some areas the profile contains partly 
decomposed logs and tree roots. The thickness of the organic 
material is at least 42 inches and ranges to 10 feet or even 
more. The reaction is extremely acid to strongly acid. 

Spalding soils are more acid than either Houghton or 
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Carlisle soils. They have a thicker layer of organic material 
and are more acid than either Adrian or Tawas soils. They 
contain more woody fragments than Greenwood soils. 

Spalding-Greenwood peats (0 to 1 percent slopes) 
(Soj.—This complex occurs in boglike areas in glacial 
drainageways and on moraines throughout the county. 
Most of the areas mapped consist of about equal acreages 
of Spalding peat and Greenwood peat in such intricate 
patterns that neither could be shown separately on the 
soil map. Spalding peat makes up a slightly larger part 
of some areas than Greenwood peat. Greenwood peat is 
described under the heading “Greenwood Series.” 

'The use of these soils is limited by a high water table, 
low fertility, and an extremely acid reaction. Artificial 
drainage is difficult because many areas lack outlets, and 
effective drainage is likely to cause the organic material 
to settle. Wind erosion and frost damage are serious 
hazards. 

Nearly all areas of this complex are still in native 
vegetation. Blueberries are grown on a few areas that 
have been drained. Peat for commercial use has been 
obtained from many areas of Spalding peat. (Capability 
unit IVw-1 (Moe-a); woodland suitability group J) 


Spinks Series 


The Spinks series is made up of well-drained, level to 
very steep soils on outwash plains, till plains, and 
moraines. These soils formed in sand and loamy sand. 

In a typical profile, the surface layer is brown loamy 
sand about 9 inches thick. The subsurface layer, about 
10 inches thick, is light yellowish-brown, loose sand. The 
subsoil is about 45 inches thick. It consists of alternate 
layers of brown, very friable loamy sand and pale-brown, 
loose sand. The layers of loamy sand are 14 inch to 
2 inches thick, and the layers of sand 2 to 9 inches thick. 
The underlying material, at a depth of about 64 inches, 
is light-gray, loose, mildly alkaline sand. 

Fertility is low, permeability is moderately rapid, and 
the available water capacity 1s moderately low. Runoff 
is slow to rapid, depending on the slope. Normally the 
soils are filled to capacity with available water at the 
start. of the growing season, but rainfall during the sea- 
son is generally not adequate to replace the water used 
by plants, and crops can be affected by a shortage of 
available water following a period of dry weather. 

The level to sloping soils of the Spinks series are used 
for crops and pasture. The steeper ones are in woods or 
are idle and growing up to brush. Trees have been 
planted on many areas that formerly were farmed. 

Typical profile of a Spinks loamy sand: 

Ap—0 to 9 inches, brown (10YR 4/3) loamy sand; weak, 
fine, granular structure; very friable; medium acid; 
abrupt, smooth boundary. 

A2—9 to 19 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; slightly acid; abrupt, wavy 
boundary. 

A2-Bt—19 to 64 inches, 14-inch to 2-inch discontinuous layers 
of brown (7.5YR 4/4) loamy sand, representing the 
Bt horizon, and 2-inch to 9-inch layers of pale-brown 
(10YR 6/3) sand, representing the A2 horizon; the 
Bt horizons are massive and very friable; the A2 
horizon is single grain and loose; both are slightly 
acid; abrupt, wavy boundary. 

C—64 to 72 inches +, light-gray (10YR 7/2) sand; single 
grain; loose; mildly alkaline. 


In undisturbed areas there is a very dark brownish-gray 
Al horizon 1 to 3 inches thick. The depth to the uppermost 
layer of loamy sand in the A2-Bt horizon ranges from 15 
inches to about 36 inches. In a few areas the color of the 
A2-Bt horizon is reddish brown. The texture of the Bt layers 
is sandy loam in a few places. The reaction of the A and B 
horizons ranges from medium acid to mildly alkaline. 

Spinks soils have a coarser textured subsoil than Oshtemo 
or Boyer soils. The multiple Bt horizons in Spinks soils are 
closer to the surface than the multiple B’t horizons in Chelsea 
soils. 

Spinks loamy sand, 0 to 2 percent slopes (SpA).—-This 
soil occurs mainly on outwash plains in the southern part 
of the county. Unprotected areas have been slightly 
affected by soil blowing. Included in mapping were a few 
areas of the poorly drained Granby soils and the very 
poorly drained Tawas soils in swales and depressions. 
These included soils dry out more slowly than the sur- 
rounding Spinks soil. 

The available water capacity is moderately low, and 
crops are affected by a shortage of moisture in most years. 
The hazard of water erosion is not significant, but pro- 
tection against soil blowing is needed. 

Almost all of this soil is used for crops, mainly corn, 
small grain, and forage crops. (Capability unit 1018-8 
(4a); woodland suitability group E) 

Spinks loamy sand, 2 to 6 percent slopes (SpB).— This 
soll is on outwash plains and till plains in the southern 
part of the county. On the uplands, the slopes are short 
to medium in length; on the outwash plains, the slopes 
are long and undulating. Areas that have been cultivated 
and not adequately protected have been slightly affected 
by water erosion and soil blowing. 

А shortage of available water during the growing sea- 
son. is the main limitation for farming. Other limitations 
are low fertility and the hazard of soil blowing. 

Potatoes and small grain are grown on most of this 
soil. Corn, forage crops, and pasture crops are grown on 
smaller acreages. (Capability unit IlIs-4 (4a); wood- 
land suitability group E) 

Spinks loamy sand, 6 to 12 percent slopes (SpC).—This 
soil is on moraines in the southern part of the county. 
It has short, irregular slopes. The plow layer in some 
areas contains some light yellowish-brown sand plowed 
up from the subsurface layer. 

The hazard of erosion is the main limitation for farm- 
ing. Other limitations are low fertility and the shortage 
of available water during the growing season. 

All of this soil is or has been in cultivation. Small 
grain, forage crops, and pasture are the main crops. 
(Capability unit IIIe-9 (4a); woodland suitability 
group Е) 

Spinks loamy sand, 12 to 18 percent slopes (SpD).— 
This soil occurs as small areas on moraines in the south- 
ern part of the county. It has short, irregular slopes. The 
surface layer in most places 1s brown, but where organic 
matter has accumulated, the uppermost several inches of 
the surface layer are dark gray. 

The hazard of erosion limits the use of this soil for 
crops. The slope and the sandy texture make the use of 
farm machinery difficult, and the shortage of available 
water restricts the growth of crops. 

Much of this soil is in woods or in native pasture. Most 
areas that are farmed are used for forage crops or pas- 
ture. Vegetation that helps to check erosion should be 
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maintained in most years. (Capability unit IVe-9 (4а); 
woodland suitability group E) 

Spinks loamy sand, 18 to 25 percent slopes (SpE).—This 
soil is on moraines in the southern part of the county. 
It has short, irregular slopes that vary considerably in 
gradient within short distances. In undisturbed areas the 
very dark brownish-gray surface layer is 1 to 3 inches 
thick. In culüvated areas the plow layer is brown and 
in places contains a little light yellowish-brown sand 
plowed up from the subsurface layer. Included in map- 
ping were areas of less sloping Spinks soils on hills 
and knolls and at the base of slopes. 

The slope, the resulting erosion hazard, and the short- 
age of available water make this soil unsuitable for 
farming. 

Nearly all of this soil is in woods. Either trees or some 
other permanent vegetation should be maintained at all 
times. (Capability unit VIe-2 (4а); woodland suitability 
group E) 

Spinks loamy sand, 25 to 50 percent slopes (SpF).— This 
soil occurs as small areas on moraines in the southern 
part of the county. Mainly, it has short, irregular slopes 
that vary considerably in gradient within short distances, 
but there are very short, uniform slopes that form bluffs 
along major drainageways and around other bodies of 
water. Included in mapping were areas of less sloping 
Spinks soils on hills and knolls and at the base of slopes. 

The slope, the resulting erosion hazard, and the short- 
age of available water make this soil unsuitable for 
farming. 

Nearly all of the acreage is in woods. Trees or other 
permanent vegetation should be maintained at all times. 
(Capability unit VITe-2 (4a); woodland suitability 
group E) 


Tawas Series 


The Tawas series is made up of very poorly drained, 
level or depressional, organic soils on till plains, outwash 
plains, lake plains, and moraines. These soils formed in 
the remains of trees, reeds, sedges, and grasses. Sand 
underlies the organic material at a depth of 12 to 42 
inches. 

In a typical profile, the surface layer is black muck 
about 18 inches thick. Below the surface layer is a 
14-inch layer of very dark gray, very friable muck that 
contains pleces of partly decomposed wood. Light-gray, 
loose, limy sand underlies the organie material at a depth 
of 32 inches. 

Fertility is low. Permeability is rapid in the organic 
layers and very rapid in the sandy underlying material. 
The available water capacity is high; the supply is 
usually adequate for plants. Runoff is very slow, and 
water ponds in some of the lowest spots. The water table 
is at or near the surface unless lowered by artificial 
drainage. The organic material settles readily if the soils 
are drained and cultivated. 

Where drained, these soils are planted to truck crops. 
The areas not drained are in woods or in pasture. 

Typical profile of Tawas muck: 

1—0 to 18 inches, black (5YR 2/1) muck; moderate, fine, 
granular structure; very friable; medium acid; grad- 
ual, wavy boundary. 


2—18 to 32 inches, very dark gray (SYR 3/1) muck; weak, 
medium, granular structure; very friable; contains 
numerous, various-sized pieces of partially decom- 
posed wood; medium acid; abrupt, wavy boundary. 

IICg—32 to 48 inches +, light-gray (БҮ 6/1) sand; single 
grain; loose; calcareous. 

In a few areas the color of the surface layer is very dark 
brown. In thickness, this layer ranges from 12 to 24 inches. 
The organic material below a depth of 24 inches is peaty 
muck or peat in some areas. The reaction of the organic 
material ranges from medium acid to neutral. 

Tawas soils have a thinner layer of organic material than 
either Carlisle or Houghton soils. They differ from Linwood 
soils in being underlain with sand instead of silt loam. 

Tawas muck (0 to 1 percent slopes) (Ta).—This soil is in 
swampy depressions throughout the county. 

Excessive wetness and low fertility are the main limi- 
tations. Artificial drainage is difficult because the under- 
lying sand tends to cave into ditches and tile trenches. 
Farm machinery bogs down when the soil is wet. Lower- 
ing the water table too much can cause the organic mate- 
rial to settle. The supplies of phosphorus, potassium, and 
micronutrients are inadequate. Frost damage is a hazard 
to crops in low spots. Fire and soil blowing can reduce 
the thickness of the organic material. 

If drained, fertilized, and protected against the wind, 
this soil is suited to many short-season, frost-resistant 
crops. Most of the larger areas have been drained and 
are cultivated. The smaller areas are in woods. (Capabil- 
ity unit [Vw-5 (М/4с); woodland suitability group J) 


Tedrow Series 


The Tedrow series is made up of somewhat poorly 
drained, level to gently sloping soils on outwash plains. 
These soils formed in sand and loamy sand material. 

In a typical profile, the surface layer is dark grayish- 
brown loamy sand about 11 inches thick. The subsoil, 
about 5 inches thick, is yellowish-brown, very friable 
loamy fine sand. The underlying material, to a depth of 
about 23 inches, is pale-brown, very friable loamy fine 
sand mottled with yellowish brown. Below a depth of 
23 inches is light brownish-gray and gray, loose, limy 
fine sand mottled with yellowish brown. 

Fertility is low, permeability is moderately rapid, the 
available water capacity is moderately low, and runoff 
is slow to ponded. The water table is high in spring 
unless lowered by artificial drainage. If drained the soils 
are easy to work but are apt to become droughty. 

Some areas of these soils are used for crops, some are 
used for pasture, and some are in woods. 

Typical profile of a Tedrow loamy sand: 

Ap—0 to 11 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, medium, granular structure; very fri- 
able; medium acid; abrupt, wavy boundary. 

В1--11 to 16 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; very weak, medium, granular structure; very 
friable; medium acid; abrupt, irregular boundary. 

C1—16 to 23 inches, pale-brown (10YR 6/3) loamy fine sand; 
many, coarse, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, thick, platy structure; very friable; 
neutral; gradual, wavy boundary. 

IIC2—23 to 40 inches, light brownish-gray (2.5Y 6/2) fine 
sand; many, coarse, distinct, yellowish-brown (10YR 
5/6) mottles; single grain; loose; mildly alkaline; 
abrupt, wavy boundary. 

IIC83g—40 to 60 inches +, gray (10YR 6/1) fine sand; oc- 
casional thin strata of silt; fine, medium, distinct, 
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brownish-ycllow (10YR 6/6) mottles; single grain; 
loose; calcareous, 

In areas not yet farmed, there is a very dark gray or black 
Al horizon 2 to 4 inches thick and a light brownish-gray A2 
horizon 2 to 5 inches thick. The reaction, to a depth of about 
23 inches, is medium acid to mildly alkaline. The depth to 
the IIC3g horizon ranges from 24 to 48 inches. 

Tedrow soils formed in material similar to that in which 
Spinks soils formed, but "l'edrow soils are less well drained 
than Spinks soils and lack the A2-Bt horizon that is charac- 
teristic of Spinks soils. Tedrow soils lack the stratified sand 
and gravel underlying material that is characteristic of 
Wasepi and Brady soils. 

Tedrow loamy sand, 0 to 2 percent slopes (TeA).— 
This soil is on outwash plains in the northern part of 
the county. Included in mapping were small areas of 
Granby soils in depressions and drainageways. These 
included soils dry out more slowly than the sur rounding 
'Tedrow soil. 

Excessive wetness and low fertility are the major limi- 
tations for farming. Tile drains, open ditches, and sur- 
face drains are needed to make production of crops 
praetical. Ditehes and tile trenches cave in readily, 
because the sandy soil material is unstable when wet. 

Corn and forage crops are the most common erops. 
Some small areas are in native pasture, and some have 
been abandoned. (Capability unit 1110-5 (4b); wood- 
land suitability group F) 

Tedrow loamy sand, 2 to 6 percent slopes (TeB).— This 
soil is on outwash plains in the northern part of 
the county. It has uniform, medium-length, undulating 
slopes. The plow layer in some areas contains yellowish- 
brown loamy fine sand plowed up from the subsoil. In- 
cluded in mapping were small areas of level Granby soils 
in drainageways. These included soils dry out more 
slowly than the surrounding Tedrow soil. 

Excessive wetness and low fertil ity are the main limi- 
tations for farming. Artificial drainage is needed to make 
the production of crops practical. Installing a complete 
drainage system is difficult because of the undulating 
relief, but a combination of surface drains with random 
tile and ditches is effective. 

Corn and forage crops are the common crops. Some 
small areas are used for native pasture, and some have 
been abandoned. (Capability unit IHw-5 (4b); wood- 
land suitability group F) 


Tonkey Series 


The ТопКеу series is made up of poorly drained, level 
or depressional soils on lake plains and outwash plains. 
These soils formed in stratified fine sandy loam, sandy 
loam, and loamy sand. 

In a typical profile, the surface layer is very dark 
erayish-brown fine sandy loam. about 8 inches thick. The 
subsoil is about 29 inches thick. It consists of a 12-inch 
layer of dark-gray, friable sandy loam, a 4-inch layer of 
gray, very friable T is and a 13-inch layer of 
yellowish-brown, friable heavy fine sandy loam mottled 
with. grayish brown. The underlying material, at а depth 
of about 87 inches, 1s gray, very friable, mildly alkaline, 
stratified loamy sand, sandy loam, and fine sandy loam 
mottled with yellowish brown. 

Fertility is moderate, permeability is moderate, and the 
available water capacity is moderate. The supply of water 


available to plants is generally adequate. Runoff is very 
slow, and water ponds in depressions. The water table 
is high in spring and after rain in other seasons. If the 
water table is lowered by artificial drainage, the soils 
are easy to work and to keep in good tilth. 

If drained, these solls are suited to most of the crops 
commonly grown in the county. Small grain is likely to 
drown out or to lodge if planted in undrained areas. 

Typical profile of "Tonkey fine sandy loam: 

А1-9 to 8 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam ; weak, medium, granular structure; very 
friable; slightly acid; abrupt, wavy boundary. 

B21g—8 to 20 inches, dark-gray (10YR 4/1) sandy loam; 
moderate, medium, granular structure; friable; neu- 
tral; gradual, wavy boundary. 

B22g—20 to 24 inches, gray (10YR 5/1) sandy loam; weak, 
fine, subangular bloeky structure; very friable; neu- 
iral; gradual, wavy boundary. 

B23—24 to 31 inches, yellowish-brown (10YR 5/8) heavy fine 
sandy loam; many, coarse, distinct, grayish-brown 
(2.5Y 5/2) mottles; weak, medium, subangular 
blocky structure; friable; contains many -inch to 
2-inch lenses of silt loam and loamy sand; mildly 
alkaline; gradual, wavy boundary. 

IICg--37 to 42 inches +, gray (10YR 5/1), stratified loamy 
sand, sandy loam, and fine sandy loam; common, 
medium, distinct, yellowish-brown (10YR 5/8) mot- 
tles; massive; very friable; mildly alkaline. 

In a few undisturbed areas, a layer of muck less than 12 
inches thick is at the surface. In cultivated areas there is a 
black or very dark grayish-brown Ap horizon 6 to 9 inches 
thick. The texture of the B horizon varies within short dis- 
tances; it includes sandy loam, fine sandy loam, stratified 
sandy loam and loamy sand, and thin layers of loam, silt 
loam, and sand. The depth to the C horizon ranges from 24 
to 44 inches. The reaction of the A and B horizons ranges 
from slightly acid to mildly alkaline. In some places the C 
horizon is calcareous. 

Tonkey soils have a coarser textured subsoil than Colwood 
soils. They are more poorly drained than Richter soiis. They 
have a finer textured subsoil than Granby soils. 

Tonkey fine sandy loam (0.to 1 percent slopes) (То).-- 
This soil occurs on lake plains and outwash plains in the 
central and northern parts of the county. Included in 
mapping were a few areas of Mussey, Gilford, and Lin- 
wood soils in depressions and natural drainagewnys. 

Excessive wetness is the main limitation of this "l'onkey 
soil. Most areas are too wet to be farmed unless arti- 
fieially drained. 'The soil material is unstable, and ditches 

ў , 

and tile trenches cave in readily; consequently, it is best 
to install tile during periods of dry weather. Special 
blinding material is needed to keep soil material from 
flowing into and filling tile drains. Surface drains are 
needed in some areas Pto remove ponded water from 
depressions. 

Tf drained, this soil is well suited to corn and other 
cultivated crops. Most of the acreage is farmed. (Capa- 
bility unit IIw-6 (Әс); woodland suitability group W) 


Tuscola Series 


The Tuscola series is made up of moderately well 
drained, level to gently sloping soils on. lake plains and 
outwash plains. These soils formed in stratified silt, very 
fine sand, and fine sand. 

In a typical profile, the surface layer 1 is dark grayish- 
brown very fine sandy loam about 7 inches thick. The 
subsurface layer, about 4 inches thick, is brown, friable 
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loam. The subsoil is about 25 inches thick. The upper 
11 inches is yellowish-brown, firm loam, and the lower 
14 inches is brown, firm silt loam mottled with light 
yellowish brown and light brownish gray. The under- 
lying material, at a depth of about 86 inches, is pale- 
brown, very friable, limy, stratified silt, fine sand, and 
very fine sand mottled with yellowish brown. 

Fertility is high, permeability is moderate, and the 
available water capacity is high. The supply of water 
available to crops is generally adequate. Runoff is slow 
to moderately slow, depending on the slope. 

All crops commonly grown in the county can be grown 
on these soils. 

Typical profile of a Tuscola very fine sandy loam: 

Ар-9 to Т inches, dark grayish-brown (10YR 4/2) very fine 
sandy loam; weak, medium, granular structure; fri- 
able; slightly acid; abrupt, wavy boundary. 

A2—7 to 11 inches, brown (10YR 5/3) loam; moderate, me- 
dium, granular structure; friable; slightly acid; 
abrupt, wavy boundary. 


B21—11 to 22 inches, yellowish-brown (10YR 5/4) loam; 
moderate, medium, subangular blocky structure; 


firm; neutral; gradual, wavy boundary. 

B22---22 to 36 inches, brown (10YR 4/3) silt loam; common, 
medium, distinct, light yellowish-brown (10YR 6/4) 
and light brownish-gray (10YR 6/2) mottles below 
a depth of 24 inches; moderate, medium, subangular 
blocky structure; firm ; neutral; abrupt, wavy bound- 
ary. 

36 to 42 inches +, pale-brown (10YR 6/3) finely strati- 
fied silt, fine sand, and very fine sand; common, 
medium, distinct, yellowish-brown (10YR 5/4) mot- 
tles; massive; very friable; calcareous. 


IIC 


In areas not yet farmed, there is a very dark grayish- 
brown А1 horizon 1 to 3 inches thick. The color of the Ap 
horizon in some places is brown, and the thickness of that 
horizon ranges from 6 to 9 inches. The texture of the B21 
horizon ranges to light silt loam or heavy fine sandy loam, 
and that of the B22 horizon to loam, light silty clay loam, 
or heavy fine sandy loam. Mottling begins at a depth of 16 
to about 30 inches, The thickness of the A and B horizons 
combined ranges from 24 to about 44 inches. The reaction of 
the A and B horizons ranges from medium acid to neutral. 

Tuscola soils formed in material similar to that in which 
Sisson soils formed, but they differ from Sisson soils in being 
mottled in the lower part of the B horizon. Tuscola soils are 
better drained and less mottled than Kibbie soils. They have 
a stratified C horizon, more varied in texture than the C 
horizon of Miami or Celina soils. 


Tuscola very fine sandy loam, 0 to 2 percent slopes 
(TuA).— This soil occurs on lake plains and outwash plains 
throughout the county. Included in mapping were a few 
small areas of the more poorly drained Kibbie soils in 
depressions. 

This Tuscola soil has no serious limitations for farm- 
ing. It is easy to cultivate, and the erosion hazard is not 
significant. 

Nearly all the acreage is intensively farmed. Corn, 
small grain, and forage crops are common crops, (Capa- 
bility unit 1-1 (2.5a) ; woodland suitability group U) 

Tuscola very fine sandy loam, 2 to 6 percent slopes 
(TuB).—This soil occurs on lake plains and outwash plains 
throughout the county. It has uniform, medium-length 
to long slopes. Included in mapping were a few areas of 
the more poorly drained Kibbie soils in depressions and 
of the better drained Sisson soils at higher elevations. 

A moderate hazard of erosion is the main limitation of 
this Tuscola soil. 


Nearly all the acreage is farmed intensively. Much of 
it is used. for corn, small grain, and forage crops. (Capa- 
bility unit ITe-9 (2.5a); woodland suitability group U) 


Ubly Series 


The Ubly series is made up of well drained to moder- 
ately well drained, level to undulating soils on outwash 
plains, till plains, and moraines. These soils formed in 


: sandy loam and loam underlain at a depth of 18 to 42 


inches with loam, clay loam, and silty clay loam. | 

In a typical profile, the surface layer is dark grayish- 
brown sandy loam about 11 inches thick. The subsoil is 
about 15 inches thick. The upper 7 inches is yellowish- 
brown, very friable sandy loam, and the lower 8 inches is 
yellowish-brown, friable heavy gravelly loam. The under- 
lying material, at a depth of about 26 inches, is pale- 
brown, loose, limy coarse sand and gravel. At a depth of 
34 inches is brown, firm, limy clay loam. 

Fertility is moderate, permeability is moderate, the 
available water capacity is moderate, and runoff is slow. 
The supply of available water is generally adequate, but 
a shortage sometimes develops in midsummer. 

Most of the acreage of Ubly soils is farmed. Corn, 
small grain, and forage crops are the common crops. A 
few areas remain in woods, and a few are used for 
pasture. 

Typical profile of an Ubly sandy loam: 

Ap—0 to 11 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; very friable; 
slightly acid; abrupt, smooth boundary. 

Bir—11 to 18 inches, yellowish-brown (10YR 5/6) sandy 
loam; weak, medium, granular structure; very fri- 
able; neutral; clear, wavy boundary. 

B2t—18 to 26 inches, yellowish-brown (10YR 5/6) gravelly 
heavy loam; moderate, medium, subangular blocky 
structure; friable when moist, slightly sticky when 
wet; neutral; abrupt, irregular boundary. 

IIC1—26 to 34 inches, pale-brown (10YR 6/3) coarse sand 
and gravel; single grain; loose; calcareous; abrupt, 
smooth boundary. 

IIIC2—34 to 44 inches +, brown (10YR 5/3) clay loam; 
moderate, medium, angular blocky structure; firm; 
caleareous. 

In undisturbed areas there is a very dark grayish-brown 
A1 horizon 1 to 3 inches thick and a grayish-brown or light 
brownish-gray A2 horizon 3 to 6 inches thick. The texture of 
the lower part of the B2t horizon is gravelly loam or light 
clay loam in a few areas. The texture of the IIIC2 horizon is 
loam, clay loam, or silty clay loam. The reaction of the A. 
and B horizons is slightly acid to neutral. 

Ubly soils formed in material similar to that in which 
Belding soils formed, but they are better drained than Bel- 
ding soil and are not mottled. Ubly soils have a coarser tex- 
tured B horizon than Miami or Celina soils. They have finer 
textured underlying material than McBride or Lapeer soils. 

Ubly sandy loam, 0 to 2 percent slopes (UbA).—This 
soll occurs as a few areas on outwash plains and till 
plains in the central and northern parts of the county. 
'The plow layer in some areas contains a considerable 
amount of gravel and cobblestones. 

The available water capacity is only moderate, and a 
shortage of water in midsummer is the main limitation 
for farming. Runoff is slow, and the erosion hazard is 
not significant, 

Corn, small grain, and forage crops are the principal 
crops. (Capability unit 118—9 (3/2a); woodland suitabil- 
ity group U) 
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Ubly sandy loam, 2 to 6 percent slopes (UbB).—This 
soil occurs on till plains and moraines in the central and 
northern parts of the county. It has irregular, short to 
medium-length slopes. The plow layer in some areas con- 
tains gravel and cobblestones. 

A moderate hazard of erosion is the main limitation 
for farming. 

Corn, small grain, and forage crops can be grown. 
(Capability unit Ile-3 (8/2a); woodland suitability 
group U) 


Warners Series 


The Warners series is made up of very poorly drained, 
level or depressional soils on lake plains and outwash 
plains. These soils formed in organic material less than 
12 inches thick over marl. 

In a typical profile, the surface layer is black muck 
about 7 inches thick. Below this is light-gray, calcareous 
marl that contains many small shells. 

Fertility is low. Permeability varies because of varia- 
tions in the composition of the marl. The available water 
capacity is high. The water table is at the surface unless 
lowered by artificial drainage. 

Most of the acreage 1s in native vegetation. 

Typical profile of Warners muck: 

1—0 to 7 inches, black (10YR 2/1) muck; weak, fine, gran- 
ular structure; very friable; mildly alkaline; abrupt, 
wavy boundary. 

ПІС-Т to 42 inches +, light-gray (10YR 7/1) marl; massive; 
contains a bigh percentage of small shells; calcare- 
ous. 

The color of the surface layer in a few areas is very dark 
brown, and the thickness of that layer ranges from 6 to 12 
inches. In a few places this layer contains sand and silt or 
small pieces of marl. The consistence of the underlying marl 
ranges from soft to firm, and the shell content varies. 

Warners soils formed in material similar to that in which 
Edwards soils formed, but Warners soils are shallower over 
marl than Edwards soils. They have a thinner layer of 
organic material than either the medium acid Tawas soils, 
whieh are underlain with sand, or the slightly acid Linwood 
Soils, which are underlain with silt loam. 

Warners muck and marl (0 to 1 percent slopes) (Wb).— 
This soil occurs in low, swampy areas and on the borders 
of lakes. Included in mapping were small areas in which 
marl is at the surface. 

Excessive wetness, shallowness, alkalinity, and low fer- 
tility limit the use of this soil for farming. Artificial 
drainage is difficult because the marl is so near the sur- 
face and because many areas lack outlets. Frost damage 
is a hazard. 

Most of this soil is in native grass and brush. (Capabil- 
ity unit IVw-6 (M/mc) ; woodland suitability group J) 


Wasepi Series 


The Wasepi series is made up of somewhat poorly 
drained, level to undulating soils on outwash plains and 
lake plains. These soils formed in sandy loam or loamy 
sand 24 to 42 inches thick over stratified coarse sand and 
gravel. 

In a typical profile, the surface layer is very dark 
grayish-brown loamy sand about 7 inches thick. The sub- 
surface layer, about 4 inches thick, is brown, very friable 
loamy sand mottled with dark yellowish brown and dark 


grayish brown. The subsoil is about 21 inches thick. It 
consists of a 3-inch layer of brown, friable sandy loam 
mottled with yellowish brown and dark grayish brown; 
a 10-inch layer of grayish-brown, firm heavy sandy loam 
mottled with yellowish brown and dark grayish brown; 
and an 8-inch layer of grayish-brown, very friable light 
sandy loam mottled with yellowish brown. The under- 
lying material, at a depth of about 32 inches, is light 
olive-brown, loose, limy, stratified sand and gravel. 

Fertility is moderate to low, and the available water 
capacity is moderate to low. The water table is seasonally 
high. Permeability is moderately rapid except while the 
water table is high. The mottling in the profile is a result 
of the fluctuating high water table. If drained artificially 
these soils are quick to dry out and are easy to cultivate. 

Drained areas of these soils are used for corn, small 
grain, and forage crops. Some of the undrained areas 
are in woods, and some are used for pasture. 

Typical profile of a Wasepi loamy sand: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; very 
friable; moderately high organic-matter content ; 
slightly acid; abrupt, smooth boundary. 

A2—7 to 11 inches, brown (10YR 5/3) loamy sand; common, 
medium, distinct, dark yellowish-brown (10YR 4/4) 
and dark grayish-brown (10YR 4/2) mottles; weak, 
fine, granular structure; very friable; slightly acid; 
clear, wavy boundary. 

B21t—11 to 14 inches, brown (10YR 5/3) sandy loum; com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
and dark grayish-brown (10YR 4/2) mottles; weak, 
medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

B22te—14 to 24 inches, grayish-brown (10YR 5/2) heavy 
sandy loam; common, medium, distinct, yellowish- 
brown (10YR 5/6) and dark grayish-brown (10YR 
4/2) mottles; moderate, medium, subangular blocky 
structure; firm; slightly acid; clear, wavy boundary. 

B3g—24 to 32 inches, grayish-brown (10YR 5/2) light sandy 

loam; common, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; weak, coarse, subangular 
blocky structure; very friable; neutral; abrupt, wavy 
boundary. 

32 to 48 inches +, light olive-brown (2.5Y 5/4) strati- 

fied sand and gravel; single grain; loose; calcareous. 


IIC 


In areas not yet farmed, there is a very dark gray Al 
horizon 2 to 4 inches thick. The texture of the B horizon in 
some areas is light sandy clay loam or gravelly loam; in 
these areas this horizon is less than 10 inches thick. The 
depth to the IIC horizon ranges from 24 to about 42 inches. 
Although dominantly stratified, the IIC horizon consists of 
coarse sand in some areas and in others mainly of fine gravel. 
The reaction of the A and B horizons ranges from medium 
acid to neutral. 

Wasepi soils formed in material similar to that in which 
Gilford soils formed, but they are less poorly drained and 
less gray than Gilford soils. They are not so well drained as 
Boyer soils, which are not mottled. They have a thinner D 
horizon than Brady soils and are less acid. 

Wasepi loamy sand, 0 to 2 percent slopes (WsA).— This 
soil is on outwash plains and lake plains. Included in 
mapping were areas of Gilford soils in drainageways 
and depressions. 'These included soils dry out more slowly 
than the surrounding Wasepi soil. 

Excessive wetness and moderate to low fertility are 
the main limitations for farming. Most areas cannot be 
used for crops unless artificially drained. Water that runs 
off the adjacent uplands accumulates on the surface, Sur- 
face drainage is slow, and shallow waterways are needed 
to remove the water from some areas, 
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Most of this soil is used for forage or pasture. There 
are scattered areas of woods. (Capability unit ІІ 15-5 
(4b) ; woodland suitability group G) 

Wasepi loamy sand, 2 to 6 percent slopes (Ws8).—-This 
soil is on outwash plains and Jake plains. Some unpro- 
tected areas, mainly those next to natural drainageways, 
are slightly eroded. The plow layer in some areas con- 
tains a little brown sandy loam plowed up from the 
subsoil. Included in mapping were small areas of level 
Wasepi soils. 

Excessive wetness and moderate to low fertility are 
the main limitations for farming. Most areas cannot be 
used for crops unless artificially "dra ained, and the undu- 
lating relief makes it difficult to install a complete drain- 
age system. 

Most of this soil is in forage crops or pasture, 
Seattered areas are in woods. (Capa ibility unit IIDw-5 
(АҺ); woodland suitability group G) 


Willette Series 


The Willette series is made up of very poorly drained, 
level or depressional, organic soils on lake plains, till 
plains, and moraines. These soils formed in the remains 
of woody and fibrous plants. They are underlain at a 
depth of 12 to 42 inches with cla wey material, 

In a typical profile, the surface layer is black muck 
about 10 inches thick. Below the surface layer is an 
18-inch layer of dark reddish-brown, very friable peaty 
muck, and below that, an 8-inch layer of dark grayish- 
brown, soft peaty muck. The underlying material, at a 
depth of 36 inches, is gray, very plastic light silty clay, 
slightly acid in the upper part and limy at a depth of 
40 “inches. 

Fertility is low. Permeability is rapid in the organic 
layers and very slow in the silty clay layers. The avail- 
able water capacity is high; the moisture supply 18 usu- 
ally adequate for crops. Runoff is slow to ponded. The 
water table is at the surface wnless lowered by artificial 
drainage. The organic material settles readily if these 
soils are drained and farmed. 

Drained areas of these soils are planted to truck crops. 
Undrained areas are in pasture or in woods. 

Typical profile of Willette muck: 

1-0 to 10 inches, black (10YR 2/1) muck; 
granular structure; very friable; 
abrupt, wavy boundary. 

2—10 to 28 inches, dark reddish-brown (5YR 3/2) peaty 
muck, a mixture of woody and fibrous material; 
weak, thick, platy structure; very friable; slightly 
acid; gradual, wavy boundary. 

3—28 to 86 inches, dark grayish-brown (10YR 4/2) peaty 


moderate, fine, 
slightly acid; 


muck; matted; soft; medium acid; clear, wavy 
boundary. š 
IIO1g—36 to 40 inches, gray (N 6/0) light silty clay; mas- 


sive; very plastie when wet; slightly acid. 
IIC2g—40 to 48 inches +, gray (N 6/0) light silty clay; 
massive; very plastic when wet; calcareous. 


The color of the surface layer in a few areas is very dark 
brown. In places the texture of the underlying material is 
heavy clay loam or clay. The reaction of the organic material 
ranges from medium acid to slightly acid. 

Willette soils have a thinner layer of organie material than 
either Carlisle or Houghton soils. They are underlain with 
silty clay instead of silt loam, like the Linwood soils, or sand, 
like the Tawas soils. 
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Willette muck (0 to 1 percent slopes) (Wi).—This soil 
occurs in low, swampy areas on till plains, lake plains, 
and moraines throughout the county. 

Excessive wetness and low fertility are the main limi- 
tations for farming. Drainage is diffieult because of 
underlying clay. The or ganic material settles if the water 

table is lowered too much. The supplies of phosphorus, 
potassium, and micronutrients are deficient. Soil blowing 
and fire are hazards if crops are grown. Frost is likely 
to damage crops in the lowest areas. 

If artificially drained, adequately fertilized, and рго- 
tected against blowi ing, this soil is well suited to many 
short-season, frost-resistant crops. Some of the smaller 


areas are covered with trees or brush. (Capability unit 
ILbw-15 (M/le); woodland suitability group J) 


Use and Management of the Soils 


This section begins with an explanation of the system 
of capability grouping used in the Soil Conservation 
Service to classify soils according to their relative suita- 
bility for general field crops. Following this explanation 
are discussions of the use and management of the soils 
of Lapeer County, as grouped according to this system. 
Next is a table in which are shown predicted vields of 
the principal crops grown | the county, by individual 
soils. This is followed by discussions ‘of the use and 
management of the soils as woodland; for this purpose, 
the soils are grouped on the basis of similarity in produc- 
tivity and management needs. Then comes a table that 
shows the relative suitability of individual soils for the 
elements of wildlife habitat. The last part of the section 
concerns soils in engineering; it consists mainly of tables 
that give descriptions of soil properties Sinn cant in 
engineering and interpretations of these properties as 
they affect the suitability of the soils for specified engi- 
neering uses. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils 
are grouped according to their limitations for field crops, 
the risk of damage when they are used for such crops, 
and the way they respond to treatment. The grouping 
does not take into account major and. generally expensive 
land forming that would ehange slope, depth, or other 
characteristics of the soils; it does not take into consider- 
ation possible but unlikely major reclamation projects; 
and it does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from if much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show the suita- 
bility and limitations of groups of soils for forest trees 
or for engineering. 

In the capability system, all kinds of soils are grouped 
at three levels: the class, the subclass, and the unit. These 
are discussed in the following paragraphs. 

CAPABILITY CrassES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
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indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 

Class I soils have few limitations that restrict their 
use. 

Class ІІ soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class HII soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. (None of the soils of Lapeer County 
is in class V.) 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation ала that 
restrict their use largely to pasture or range, 
woodland, or wildlife. | 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, water 
supply, or esthetic purposes. 

CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, w, 
з, or c, to the class numeral, for example, Пе. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and с, used in some parts of the United States but not 
in Lapeer County, shows that the chief limitation is cli- 
mate that is too cold or too dry. 

Тп class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by 40, 8, and 6, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, 
or recreation. 

CAPABILITY Uwrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plante, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabie numeral to 
the subclass symbol, for example, IIe-3 or IIIe-6. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation; the small letter indi- 
cates the subclass, or kind of limitation, as defined in the 
foregoing paragraph; and the Arabie numeral specifi- 
cally identifies the capability unit within each subclass. 
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In the following pages the capability units in Lapeer 
County are described and suggestions for the use and 
management of the soils are given. The units described 
are not all numbered consecutively, because not all the 
units in the statewide classification are represented in 
Lapeer County. The names of the series represented are 
mentioned in the deseription of each unit, but this does 
not mean necessarily that all the soils of any given series 
are in that particular unit. The “Guide to Mapping 
Units,” at the back of this publication, gives the names 
of the individual mapping units and the capability classi- 
fication of each. The symbols in parentheses following 
each capability unit designation refer to the management 
groups in the Michigan State system of classification. 


Capability unit I-1 (2.5a) 


This unit consists of level, well drained and moderately 
well drained soils of the Celina, Marlette, and Tuscola 
series. The Celina and Marlette soils have a moderately 
fine textured subsoil and medium-textured underlying 
material. The Tuscola soils have a medium-textured sub- 
soil and are underlain with layers of silt and sand. 

Permeability is moderate or moderately slow. The 
available water capacity is high, and crops seldom lack 
adequate moisture. The erosion hazard is slight. Fertility 
is high. A few spots are wet. 

АП the common crops, including grasses and legumes, 
are well suited to these soils. Management is easy. Culti- 
vated crops can be grown year after year if tillage is 
kept to a minimum, organic matter is returned regularly, 
and a meadow crop is grown occasionally. The use of 
pastures during wet periods needs to be restricted, so as 
to prevent compaction of the soils and damage to struc- 
ture and tilth. 

Capability unit Пе-1 (15a) 

This unit consists of Morley loam, 2 to 6 percent slopes, 
a well drained to moderately well drained soil that is 
moderately fine textured in the subsoil and the under- 
lying material. | 

Permeability is moderately slow because of the moder- 
ately fine textured subsoil. The available water capacity 
is high, and crops seldom lack adequate moisture. Fer- 
tility is moderately high, and the organic-matter content 
is medium to low. This soil warms up rather slowly in 
spring. A few spots are wet. 

Wheat, hay, and corn are the main crops. Control of 
erosion, preservation of good tilth, and maintenance of 
the organic-matter content are the major management 
needs. The cropping sequence should be one that helps 
to control erosion and that provides for the return of 
organic matter. Tilling when the soil is wet impairs tilth 
and causes clodding and compaction; the compaction 
results in an increase in runoff and a more serious ero- 
sion hazard. Fall plowing permits planting early in 
spring, but it also exposes the soil to erosion. Minimum 
tillage, striperopping, the use of fertilizer and green 
manure, terracing, and providing grassed waterways are 
other praetices that reduce the erosion hazard and im- 
prove tilth. Terracing and contour striperopping are diffi- 
cult in some areas because of short, complex slopes. 
Planting and harvesting sometimes have to be delayed 
because of the wet spots. 
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Capability unit IIe-2 (2.5a) 


This unit consists of gently sloping, well drained and 
moderately well drained soils of the Celina, Marlette, 
Miami, Sisson, and Tuscola series. These soils have a 
moderately fine textured to medium-textured subsoil. The 
underlying material ranges from stratified silt and fine 
sand to loam and clay loam. Five of the nine soils in the 
unit are uneroded or only slightly eroded; the rest are 
moderately eroded. 

The available water capacity is high to moderately 
high, so crops seldom lack adequate moisture. Fertility 
is high, and the organic-matter content is medium to low. 
Permeability is moderate to moderately slow, and runoff 
is medium. Some areas include seep spots and wet depres- 
sions. The moderately eroded soils have a lighter colored 
surface layer and slightly »oorer tilth than the others. 

Corn, small grain, and Santee are the crops commonly 
grown. The erosion hazard is the major limitation for 
farming. Minimum tillage, terracing, and striperopping 
are among the means that can be used to control erosion. 
Some areas have short, complex slopes, which make ter- 
racing and striperopping infeasible. Establishing grass 
in natural waterways helps to check gullying. Plowing 
under crop residues and green-manure crops and applying 
manure where the soils are moderately eroded are ways 
of improving tilth and promoting the growth of plants 
and thus providing additional protection against erosion. 
In wet years, the seep spots and wet depressions hinder 
planting and harvesting. 


Capability unit Пе-3 (3a, 3/2a) 


This unit consists of gently sloping, well drained and 
moderately well drained soils of the Alcona, Dryden, 
Fox, Lapeer, McBride, Owosso, and Ubly series. Most 
of these soils have a moderately coarse textured subsoil 
underlain with medium-textured to coarse-textured mate- 
rial. А. few are moderately eroded. 

The available water capacity is moderate; the supply 
is not adequate to carry crops through a severe drought. 
Fertility is moderate. Runoff is slow to medium. All but 
the Owosso soil are moderately permeable. The Owosso 
soil is moderately rapidly permeable in the upper layers 
and moderately slowly permeable in the lower ayers. The 
soils that are moderately eroded are less fertile апа less 
resistant to erosion than the others. All of the soils dry 
out quickly after rain, and they warm up and are rea dy 
for tillage early in spring. They are easy to till over a 
wide range in moisture content. 

Corn, oats, wheat, and hay are common crops. Forage 
crops are w ell suited. Control of erosion, maintenance of 
fertility and of the organie-matter content, and con- 
servation of moisture are the main management needs. 
Terraeing, striperopping, contour tillage, and minimum 
tillage are among the means that can be used to control 
erosion. Plowing under manure and crop residues adds 
organic matter and thus i improves tilth and increases the 

'apacity of the soils to absorb water. Winter cover crops 
supply organic matter and protect the soils against water 
erosion and blowing. Applications of lime benefit crops, 
especially legumes. 


Capability unit IIw-2 (1c, 1.56, 1.5с) 


This unit consists of level and nearly level, poorly 
drained and somewhat poorly drained soils of the Blount, 


Del Rey, Hoytville, Lenawee, and Pewamo series. ‘The 
subsoll and the underlying material of these soils are 
fine textured to moderately fine textured. 

Fertility is high to moderately high. The available 
water capacity is high, runoff is slow to ponded, perme- 
ability is slow to moderately slow, and the water table 
is near the surface unless lowered by artificial drainage. 
Wet depressions are common. The poorly drained soils 
are slightly higher in organie-matter content than the 
somewhat poorly drained ones and, consequently, are 
darker colored. Farm machinery bogs down when the 
soils are wet, and all farming operations are delayed. 

Excessive wetness is the main limitation for farming. 
The selection of crops depends on the effectiveness of 
artificial drainage. Doth corn and small grain are readily 
damaged by excessive wetness. 

Many areas lack natural outlets and so cannot be 
drained artificially unless ditches are constructed; other 
areas are too low to be drained. Tile drains are easily 
installed, and the trenches are not likely to cave in. Tile 
lines need to be fairly close together. Backfilling the 
trenches with straw, topsoil, or other porous material 
promotes the movement of water into drains. Diversions 
that intercept runoff from higher adjoining soils are 
beneficial. 

Drainage is the major management need, but mainte- 

nance of tilth is also i important. The soils puddle if tilled 
when wet, then dry out hard and cloddy. Plowing under 
crop residues and green-manure crops helps to preserve 
good tilth. Fall plowing is less likely to damage tilth 
than spring plowing, and it also makes planting possible 
earlier in spring. Frost damage to crops in low spots is 
a hazard. 

Forage crops can be grown if varieties that can tolerate 
the excessive wetness are selected. Pastures are not ready 
for grazing early in the season, and they ought not to be 
grazed in wet weather, because of the tendency of the 
soils to puddle. 


Capability unit IIw-3 (1.56) 


This unit consists of gently sloping and undulating, 
somewhat poorly drained soils of the Blount and Del Rey 
series. The subsoil and the underlying material are mod- 
erately fine textured. 

These soils have a fluctuating high water table that is 
only a foot or two below the surface in spring. Perme- 
ability is slow to moderately slow, and the available 
water capacity is high. Fertility is moderately high to 
high. Runoff 1s slow to medium, and water ponds in the 
numerous depressions. Many areas are too wet to support 
farm machinery in spring and after rain in other seasons. 

If drained artificially, these soils are well suited to the 
common crops. The soil material is stable, and ditchbanks 
and tile trenches need little maintenance. Nevertheless, 
drainage is difficult and impractical. Because of the undu- 
lating topogra phy, only random tile and surface drains 
can be installed in many areas, and some areas lack out- 
lets for drainage. 

If tilled when wet, these soils puddle and then dry out 
hard and cloddy and with a crust that hinders the emer- 
gence of seedlings. Plowing under large amounts of crop 
residues and green- manure crops improves tilth and re- 
duces the hazard of crusting. Minimum tillage limits the 
risk of impairing the tilth. 
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Capability unit IIw-4 (2.55, 2.5c) 

This unit consists of level, poorly drained and some- 
what poorly drained soils of "the Brookston, Capac, Col- 
wood, Conover, and Kibbie series. These soils have a 
moderately fine textured subsoil. The underlying material 
is generally medium textured, but that of the Colwood 
and Kibbie soils contains coarse-textured strata. 

Fertility is high. The available water capacity is high; 
the moisture supply is usually adequate for optimum 
growth of plants. Permeability is moderately slow. Run- 
off is slow, and water ponds in depressions. The water 
table is high іп spring and after rain in other seasons, 
and runoff "from adjacent higher areas contributes to the 
excessive wetness. Farm machinery. bogs down readily 
during periods of wet weather in spring ‘and fall. 

After these soils have been drained and have dried out, 
they are easy to work and to keep in good tilth and are 
suited to most kinds of crops commonly grown in the 
county. The selection of crops depends on how well the 
soils are drained. The most effective drainage is provided 
by a combination of tile drains and open ditches. The 
soil material is stable enough that tile trenches and 
ditches seldom cave in. 

Most crops benefit from applications of lime and ferti- 
lizer. Plowing under green-manure crops and crop resi- 
dues increases the organic-matter content. 


Capability unit Пш-5 (2.5b) 


This unit consists of gently sloping and undulating, 
somewhat poorly drained soils of the Capac, Conover, 
and Kibbie series. These soils have a moderately fine 
textured subsoil. The underlying material is generally 
medium textured, but that of the Kibbie soil “contains 
coarse-textured strata. 

Fertility is high. The available water capacity is high. 
Permeability is "moderately slow. Water runs off slowly 
and ponds in the numerous depressions. The water table 
fluctuates and 1s only a foot or two below the surface in 
spring. Many areas are too wet to support machinery in 
spring and after rain in other seasons. 

If drained artificially, these soils are well suited to the 
erops eommonly grown in the county. The soil material 
is stable enough that ditchbanks and trenches need little 
maintenance. Nev ertheless, drainage is difficult. Because 
of the undulating topography, only random tile and sur- 
face drains can be installed in some areas, and some 
areas lack outlets for drainage. 

lf they are tilled when wet, these soils puddle and 
then dry out hard and cloddy and with a erust that 
hiners the emergence of seedlings. Plowing under large 
amounts of crop residues and green-manure crops im- 
proves tilth and reduces the haza ud of crusting. Minimum 
tillage limits the risk of impairing tilth. 


Capability unit Ilw-6 (3b, 3c) 


This unit consists of somewhat poorly drained and 
poorly drained, level soils of the Barry, Locke, Mather- 
ton, Richter, Sebewa, and 'Tonkey series. These soils have 
a moderately coarse textured to moderately fine textured 
subsoil. They have medium-textured to coarse-textured 
underlying material. 

These soils are excessively wet in spring and after rain 
because of a fluctuating high water table. Permeability 
is moderate or moderately slow. Surface runoff is slow, 


and water ponds in depressions. The available water 
capacity is moderate to high, and thus the supply of 
moisture is generally adequate for optimum growth of 
crops. Fertility is moderate to moderately high. 

Most kinds of crops commonly grown in the county 
are suited, once these soils are drained. On the poorly 
drained soils, small grain is likely either to drown out 
or to grow rank and lodge before it can be harvested. 
Farm machinery bogs down when the soils are wet. 

If drained, these Soils are easy to work and to keep in 
good tilth. Either tile or surface drains can be used if 
outlets are available. Where the underlying material is 
silty or Bids installing tile is difficult because the soil 
material eaves into the trenches. Backfilling trenches 
with organic material or surface soil material helps to 
prevent silty and sandy material from flowing into and 
plugging the tile. 

The selection of crops depends on how well the soils 
are drained. Most crops benefit from applications of 
fertilizer. Plowing under green-manure crops and the 
residue of other crops adds organic matter and improves 
the chance of getting a good stand of plants. 


Capability unit Пш-7 (3b) 


This unit consists of gently sloping, somewhat poorly 
drained soils of the Locke, Matherton, and Richter series. 
These soils have a moderately coarse textured to moder- 
ately fine textured subsoil. The Matherton soil is under- 
lain with layers of sand and gravel, and the other soils 
are underlain with moderately coarse textured to coarse 
textured material. 

Fertility is moderate to moderately high. The available 
water capacity is moderate to moderately high; the mois- 
ture supply is usually adequate for optimum growth of 
plants. Permeability is moderate to moderately slow. 
Water runs off slowly and ponds in depressions. The 
water table is high in spring and after rain in other 
seasons. 

After these soils have been drained and have dried out, 
they are easy to work and to keep in good tilth and can 
be used for most of the common crops. The selection of 
crops depends on the effectiveness of drainage. Installing 
a complete drainage system is difficult because of the 
gently sloping relief, but random tile and surface drains 
are effective 1n many areas, if the outlets are adequate. 
In some areas the soil material is unstable, and ditches 
and trenches are likely to cave in. Backfilling trenches 
helps to prevent silty and sandy material from flowi ing 
into and plugging the tile drains. 

Most. crops benefit from applications of lime and ferti- 
lizer. Plowing under green-manure crops and the residue 
of other crops adds organic matter and improves the 
chance of getting a good stand of plants. 

Capability unit IIw-8 (3/2b, 3/1e, 3/2c) 

This unit consists of level to gently sloping, poorly 
drained and somewhat poorly drained soils of the Bel- 
ding, Berville, Breckenridge, Macomb, Metamora, and 
Munuscong series. These soils have a moderately coarse 
textured to moder ately fine textured subsoil and medium- 
textured to fine-textured underlying material. 

Permeability ranges from slow to moderately rapid. 
Runoff is very slow to slow, and water ponds in depres- 
sions. The water table is high in spring unless lowered 
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by artificial drainage. The Berville and Macomb soils 
are moderately hig oh. to high in fertility, and the rest of 
the soils are moder: ate. The Berville soil is moderately 
high to high in available water capacity, and the rest of 
the soils are moderate. 

Once these soils have been drained artificially, most of 
the common crops, including forage crops, can ‘be grown. 
The selection of crops depends on how effective the drain- 
age is. The excess water сап be removed by means of tile 
drains and surface drains. Only random tile and ditches 
are feasible where the topography is undulating. The 
depth to and spacing of tile depend on the depth 1 to the 
finer textured underlying material. Sand. pockets in some 
areas cause trenches to cave in. Installation of tile is 
easiest when the soils are dry. 

Frost damages crops in low areas in some years. 


Capability unit IIw-10 (M/3c) 


This unit consists of Linwood muck, a very dark 
colored, very poorly drained, organic soil that is under- 
lain with sandy loam to silty clay loam at a depth of 
12 to 42 1nches. 

Fertility is low. The available water capacity is high. 
Permeability is rapid in the organic upper part of the 
profile and moderate to moderately slow in the under- 
lying mineral material. The water table is at or near the 
surface part of the year. unless lowered by artificial 
drainage. Flooding by runoff from higher areas is a 
hazard. Farm machinery bogs down when the soil is wet, 
and all farming operations are delayed. 

Truck crops, lawn sod, and field crops can be grown 
on this soil 1f the water table 1s lowered, 1f soil blowing 
is controlled, and if the crops can be protected from frost 
and fire. Tile drains and open ditches can be used to 
lower the water table. The depth to and spacing of tile 
depend upon the thickness of the organic material. If 
the tile are in the substratum, they must be closer to- 
gether than if they are in the organic material. If the 
water table is lowered too much, the organie material is 
likely to settle; consequently, careful control of dr ainage 
18 necessary. 

Wind can cause severe damage to this soil. It removes 
soil material and young crops, and the blowing soil dam- 
ages growing crops and fills up drainage ditches. Blow- 
ing ean be checked by controlling the water table, 
irrigating, stripcropping, planting buffer strips of grain 
2 to 9 feet apart, and establishing windbreaks. 

Forage crops can be grown “where this soil is not 
drained well enough to “be suitable for other crops. 
Grazing should be restricted during periods of wet 
weather. 


Capability unit 118-2 (3a, 3/2a) 


This unit consists of level and nearly level, well 
drained and moderately well drained soils of the Alcona, 
Dryden, Fox, Lapeer, McBride, Owosso, and Ubly series. 
Most, of these soils have a moderately coarse textured or 
medium-textured subsoil and medium-textured to coarse- 
textured underlying material. 

The available water capacity is moderate; the moisture 
supply is not adequate to carry crops through a drought. 
Runoff is slow. Fertility is moderate. Permea sbility of “the 
Owosso soil is moderately rapid in the upper layers and 
moderately slow in the lower layers; in the other soils 


of the unit, permeability is moderate. All the soils can 
be tilled over a wide range of moisture content. They 
warm up and are ready for tillage early in spring, and 
they dry out quickly after rain. They are not likely to 
crust if tillage is kept to a minimum and organic mate- 
rial is plowed under. 

АП the common crops, including grasses and legumes, 
are suited to these soils. Corn, oats, wheat, and hay are 
grown extensively. Conserving moisture, maintaining the 
fertility and the organic- matter content, and controlling 
soil blowing are the main management needs. Plowing 
under manure and crop residues 1 improves tilth and in- 
creases the capacity to absorb water. Winter cover crops 
help to eontrol blowing and also provide organie matter. 
Most crops, and especially legumes, benefit from appliea- 
tions of lime. 


Capability unit I1Ie-3 (Ia, 1.5a) 


This unit consists of gently sloping, well drained and 
moderately well drained, moderately eroded soils of the 
Morley and St. Clair series. Both the subsoil and the 
underlying material of these soils are fine textured to 
moderately fine textured. 

Fertility is moderately high, but as a result of erosion, 
tilth and workability are poor. Permeability is moder- 
ately slow to very slow. The available water capacity is 
high, but because of the poor tilth of the surface layer, 
water runs off rapidly and only a little is absorbed and 
stored. These soils puddle and then dry out hard and 
cloddy if cultivated intensively. The surface crusts, and 
the crust hinders the germination of seeds. In dry sum- 
mers stands of plants are uneven. Depressions апа drain- 
ageways dry out slowly in spring, and in some years 
the excessive wetness hinders and ‘delays planting and 
harvesting. 

Small grain, hay, and corn are the main crops. The 
hazard of further erosion and the poor tilth resulting 
from past erosion are the main limitations. Limiting the 
number of years of row crops in the cropping system 
reduces the erosion hazard. Minimum tillage and plowing 
under green-manure crops and the residues of other crops 
improve the tilth and thereby help to limit runoff and 
control erosion. Terracing and contour stripcropping, 
which would help to contr ‘ol erosion, are difficult because 
of the short, complex slopes. 


Capability unit Ше-4 (1а, 1.5a) 


This unit consists of well drained and moderately well 
drained, sloping soils of the Morley and St. Clair series. 
Two of these soils are moderately eroded, and the other 
one is uneroded or only slightly eroded. Both the subsoil 
and the underlying material are moderately fine textured 
to fine textured. 

Fertility is moderately high. The available water ca- 
pacity is high, but runoff is rapid and much of the rain- 
fall is not absorbed, so crops are likely to lack sufficient 
moisture in periods of dry weather. The organic-matter 
content is low. The moderately eroded soils have poor 
tilth, and they lose more water through runoff than the 
uneroded soil. АП the soils puddle if worked when wet. 
The surface crusts, especially that of the moderately 
eroded soils, and the crust hinders germination of seeds 
and results in uneven stands of plants. A few spots are 
wet. 
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Corn, small grain, and hay are suitable crops. Control- 
ling erosion, improving tilth, increasing the organic- 
matter content, and maintaining fertility are the main 
management needs. A cropping system that consists 
largely of close-growing crops helps to control erosion. 
Terracing and contour stripcropping, which would also 
help to control erosion, are difficult in some areas because 
of short, complex slopes. Even where contour farming is 
possible, growing row crops for more than 2 years in 
succession results in excessive runoff and contributes to 
the erosion hazard. 


Capability unit IIIe-5 (2.5a) 


This unit consists of well drained and moderately well 
drained, sloping soils of the Marlette, Miami, and Sisson 
series. These soils have a medium-textured. to moderately 
fine textured subsoil and moderately coarse textured to 
medium-textured underlying material. Three of the six 
soils are moderately eroded, and the other three are 
uneroded or only slightly eroded. 

Fertility is high. The available water capacity is high 
to moderately high, permeability is moderate to moder- 
ately slow, and runoff is rapid where intensive farming 
is practiced. The uneroded or only slightly eroded soils 
have good tilth and are easy to work. The moderately 
eroded ones have poorer tilth; they crust readily on dry- 
ing, and they absorb less water than the uneroded soils 
and lose more through runoff. 

The common cultivated crops and forage crops can be 
grown on these soils if erosion is controlled and moisture 
is conserved. Maintenance of fertility and preservation 
of tilth are other management needs. A cropping system 
that consists largely of close-growing crops helps to 
reduce runoff and control erosion. Minimum tillage re- 
duces the risk of erosion and also promotes good tilth. 
Because the slopes are short and complex in some areas, 
terracing and stripcropping, which would help to control 
erosion, are difficult. Plowing under large amounts of 
manure and green-manure crops improves tilth and fer- 
tility. The moderately eroded soils particularly need 
these additions of organic matter. 


Capability unit Ше-6 (За, 3/2a) 


This unit consists of well drained and moderately well 
drained, sloping soils of the Alcona, Fox, Lapeer, 
McBride, and Owosso series. These soils have a medium- 
textured to moderately coarse textured subsoil and coarse- 
textured to medium-textured underlying material. Five 
of the nine units are moderately eroded; the rest are 
uneroded or only slightly eroded. 

The available water capacity is moderate. Because of 
the slope, a considerable amount of water runs off and 
is not absorbed. Permeability is moderately rapid in the 
upper layers of the Owosso soils and moderately slow in 
the underlying material. In the rest of the soils, perme- 
ability is moderate. All of these soils are moderately fer- 
tile, but those that are moderately eroded are less fertile, 
contain less organic matter, and lose more water through 
runoff than the uneroded soils. 

The common cultivated crops can be grown on these 
soils if erosion is controlled and moisture 18 conserved. 
Minimum tillage and the use of crop residues and cover 
crops reduce runoff and help to control erosion. Grassed 
waterways prevent gullying. Where the slopes are long 


and straight, terracing and striperopping for control of 
erosion are practical. Where the slopes are short and 
complex, runoff can be checked and erosion controlled 
through the use of a cropping system that consists largely 
of close-growing crops. 


Capability unit IIIe-9 (4a, 4/2a) 


This unit consists of well drained and moderately well 
drained, sloping soils of the Boyer, Mancelona, Menomi- 
nee, Montcalm, Oshtemo, and Spinks series. Most of 
these soils are moderately coarse textured to coarse tex- 
tured. The Menominee soil is underlain with medium- 
textured to moderately fine textured material, and the 
Mancelona soil with medium-textured to fine-textured 
material. The Mancelona soil is moderately eroded; all 
the others are uneroded or only slightly eroded. 

The available water capacity 18 moderately low; a 
shortage of moisture exists during the dry summer 
months. Permeability generally is rapid or moderately 
rapid, but it is moderately slow in the lower part of the 
Menominee and Mancelona soils. The moderately eroded 
Mancelona soil is lower in organic-matter content than 
the others and consequently has more tendency to be 
droughty. All the soils in the unit warm up and are 
ready for planting early in spring. Tillage is easy, but 
the soils erode readily if cultivated intensively, the 
Spinks and Montcalm soils more readily than the others. 

The soils in this unit are suited to all the common 
crops. Corn, small grain, and alfalfa are grown, and also 
some soybeans. The erosion hazard and the shortage of 
moisture are the main limitations. Water runs off rapidly 
if erops are planted up and down the slopes, and the 
runoff causes both erosion and loss of moisture. Shallow- 
rooted crops do not get enough moisture in dry vears. 
Small grains ordinarily mature early, while the moisture 
supply 1s still adequate. Soil blowing 1s a hazard 1f large 
areas are tilled. 

Minimum tillage and. stubble mulching help to control 
erosion. Striperopping for the control of erosion is diffi- 
cult or impractical where the slopes are not continuous, 
and maintaining grass cover in waterways is difficult 
because of the coarse texture of the soils. Plowing under 
crop residues, green-manure crops, and barnyard manure 
increases the organic-matter content and thus improves 
the available water capacity and reduces the hazard of 
erosion. Heavy fertilization is not profitable if the mois- 
ture supply is not adequate to bring crops to maturity. 


Capability unit IHlw-1 (0b, 0c) 


This unit consists of nearly level and gently sloping, 
poorly drained and somewhat poorly drained, dark- 
colored soils of the Paulding and Roselms series. These 
soils have a fine-textured subsoil and fine-textured under- 
lying material. 

These soils are fertile, and they hold enough available 
water to meet the needs of crops. They warm up slowly 
in spring. The water table is near the surface part of the 
year. Permeability is very slow. The organic-matter con- 
tent varies. 

Crops can be grown on these soils if the excess water 
is removed by artificial drainage. A. combination of sur- 
face and subsurface drains is needed. Special blinding 
material facilitates the movement of water into tile 
drains. 
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Supplying organic matter and maintaining good tilth 
are other management needs. These needs can be met by 
minimum tillage and the incorporation of large amounts 
of crop residues. 

Forage crops can be grown if species that tolerate wet- 
ness are selected. Pastures should not be grazed in wet 
weather, because the soils tend to puddle. 


Capability unit IIIw-2 (15) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils of the Nappanee series. These soils 
have a fine-textured subsoil and fine-textured underlying 
material, One soil in the unit is moderately eroded. 

The available moisture capacity is high. Fertility is 
moderately high to high, and the organic- matter content 
is moderate to high. Permeability is very slow, and water 
stands on the surface in level areas and depressions for 
long periods of time. The water table is seasonally near 
the surface unless lowered by artificial drainage. The 
clayey subsoil and the high water table restrict the 
growth of plant roots. When the soils are wet, farm 
machinery bogs down readily and all farming operations 
are difficult. 'The gently sloping soils have slig ghtly better 
surface drainage than the level soils, and they are subject 
to erosion. 

These soils are well suited to most of the common crops 
if artificially drained. Tile drains, surface drains, and 
bedding systems are needed. Unless the excess water is 
removed from the surface and from within the soils, 
planting has to be delayed until so late that crops do not 
have time to mature. 

Tilling when the soils are wet is likely to damage struc- 
ture and tilth. Fall plowing, if the moisture content is 
favorable, is less likely to damage structure than spring 
plowing, and it makes earlier planting possible. Plowing 
under organic material increases the capacity of the soils 
to absorb. water, and it also makes drainage more effec- 
tive by improving permeability. Frost is a hazard to 
crops, especially 1 in. the lowest areas. Small grain is likely 
to grow rank and to lodge, because of the moderate to 
high organic-matter content. 


Capability unit IIIw-5 (45) 


This unit consists of level to gently sloping, somewhat 
poorly drained soils of the Brady, Fabius, 'Tedrow, and 
Wasepi series. These soils have a moderately coarse tex- 
tured subsoil. The Tedrow soils are underlain with sand, 
and the others with sand and gravel. 

All the soils in this unit have a seasonal high water 

table, but they dry out quickly and tend to be droughty 

if drained artificially. Pórmeability is rapid if the water 
table is lowered. Fertility is low to moderate, and the 
organic-matter content is low. 

These soils are suited to the common crops but are 
limited by excessive wetness at some times and a shortage 
of moisture at other times and also by the low to moder- 
ate fertility. Small grain, which matures early while the 
supply of moisture 1s still adequate, is better suited than 
corn. 

Tile drains or surface drains are needed to remove 
excess water so that crops can be planted early in spring. 
Installing tile is easier in dry weather than in wet 
weather; when the soils are wet, trenches and ditches are 
likely to cave in. Where the topography is gently sloping, 


only random tile and surface drains are practical. Some 
areas lack outlets for drainage. 

Frequent light applications: of fertilizer are more effec- 
tive than a single heavy application, because some of the 
fertilizer is lost through leaching. Soil blowing is a 
hazard if large areas are cultivated. 


Capability unit I1Iw-6 (4c) 


This unit consists of poorly drained, level soils of the 
Gilford and Mussey series. 'These soils have a moderately 
coarse textured to moderately fine textured subsoil and 
coarse-textured underlying material. 

These soils have a high water table in spring. They 
are moderately rapidly permeable and tend to be 
droughty if the water table is lowered by artificial drain- 
age. The available water capacity is low to moderate. 

tunoff is very slow, and water ponds in depressions and 
on flats. Fertility is moderate to low. 

Corn, small grain, and hay are the common crops in 
areas that are adequately drained. Pasture and water- 
tolerant forage crops can be grown in areas not drained. 

Tile drains and open ditches are needed to remove 
excess water. Installing tile and digging ditches are 
easier in dry weather than in wet weather; when the 
soils are wet, trenches and ditches are likely to cave in. 

Applications of fertilizer and organie material im- 
prove productivity. Minimum tillage "reduces the risk of 
soil blowing. 


Capability unit IIIw-7 (4/16, 4/Ic) 


This unit consists of nearly level and gently sloping, 
somewhat poorly drained and poorly drained soils of the 
Allendale and Pinconning series. These are coarse tex- 
tured or moderately coarse textured soils underlain at a 
depth of 18 to 42 inches with fine-textured material. 

'These soils have a high water table in spring and are 
saturated after rain in other seasons because of their 
slowly to very slowly permeable underlying material. If 
drained artificially they dry out quickly and tend to be 
droughty. The upper layers are rapidly permeable. The 
available water capacity is moderately low. Runoff is 
slow, and water ponds 1n depressions m rainy weather. 
Fertility is low. 

'These soils are suited to the common crops but are 
limited by excess water at some times and a shortage of 
moisture at other times and also by the low fertility. 
Small grain, which matures early while the supply of 
moisture is still adequate, 1s better suited than corn. 

Tile drains and surface drains are needed to remove 
excess water. Installing tile and digging ditches are 
easier in dry weather than in wet weather; when the 
soils are wet, trenches and ditches are likely to cave in. 
The depth to and the spacing of tile depend on the depth 
to the fine-textured layers. Diversions to intercept water 
that runs off higher areas are beneficial. Some areas lack 
outlets for drainage. 

Heavy applieations of fertilizer are not profitable if 
crops lack the moisture needed to bri ing them to maturity. 
Soil blowing is a hazard if large areas are cultivated; it 
can be controlled by minimum tillage, stripcropping, and 
the use of windbreaks. Plowing under crop residues and 
green-manure crops improves tilth and increases the 
water-absorbing capacity. 
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Capability unit ШІш-9 (4/25) 


This unit consists of Iosco loamy sand, 0 to 2 percent 
slopes, a nearly level, somewhat poorly drained, coarse- 
textured soil that has medium-textured to moderately 
fine textured material at a depth of 18 to 42 inches. 

This soil has a high water table in spring and is satu- 
rated after rain in other seasons because of its moder- 
ately slowly permeable underlying material. If drained 
artificially the soil dries out quickly and tends to be 
droughty. The upper layers are rapidly permeable. The 
available water capacity is moderately low. Runoff is 
slow, and water ponds in depressions m rainy weather. 
Fertility is low. 

This soil is suited to the common crops but is limited 
by excess water at some times and a shortage of moisture 
at other times and also by low fertility. Small grain, 
which matures early while the supply of moisture is still 
adequate, is better suited than corn. 

Tile drains and open ditches are needed to remove 
excess water. Installing tile and digging ditches are 
easier in dry weather than in wet weather; when the soil 
is wet, trenches and ditches are likely to cave in. Diver- 
sions to intercept runoff from adjacent higher areas are 
beneficial. Some areas lack outlets for drainage. 

Heavy applications of fertilizer are not profitable in 
dry years when erops fail to mature because of lack of 
sufficient moisture. Soil blowing is a hazard if large areas 
are cultivated; it can be controlled by minimum tillage, 
stripcropping, and the use of windbreaks. Plowing under 
crop residues and green-manure crops improves tilth and 
increases the water-absorbing capacity. 


Capability unit ПІш-10 (4/2c) 


This unit consists of Brevort loamy sand, а level, 
poorly drained, coarse-textured soil that has moderately 
fine textured material at a depth of 18 to 42 inches. 

This soil has a high water table in spring and is satu- 
rated after rain in other seasons because of the moder- 
ately slow permeability of its underlying material. If 
drained artificially the soil dries out quickly and is 
droughty in long periods of dry weather. If not drained 
it dries out so slowly that planting and harvesting may 
have to be delayed. The upper layers are rapidly perme- 
able. The available water capacity is moderately low. 
Runoff is very slow or ponded. Fertility is moderately 
low. 

Drained areas of this soil are used for crops and pas- 
ture. Small grain, which matures early while the supply 
of moisture is still adequate, is better suited than crops 
that mature late in summer. Many areas are still in 
woodland. 

Excess water can be removed by means of tile drains 
and open ditehes. Installing tile and digging ditches are 
easier in dry weather than in wet weather because ditches 
and trenches are likely to cave in when the soil is wet. 
The depth to and the spacing of tile depend on the depth 
to the moderately fine textured underlying material. 
Diversions to intercept runoff from adjacent higher soils 
are beneficial. Many areas lack outlets for drainage. 

Minimum tillage, the addition of organie matter, and 
the application of fertilizer improve productivity and 
increase the available water capacity. Crops are damaged 
by frost in some years. 


Capability unit IIIw-12 (L-2c) 


This unit consists of somewhat poorly drained and 
poorly drained, level soils of the Ceresco, Cohoctah, and 
Sloan series. These soils are on bottom lands and are 
subject to flooding. They formed in stratified water- 
deposited material. They vary widely in texture but are 
mainly moderately coarse textured to medium textured. 

Fertility is moderate to high, the available water 
capacity is moderate to high, and permeability is moder- 
ate to moderately rapid. 

The use of these soils for crops is limited by the flood 
hazard, a high water table, and a frost hazard. Some 
areas dry out enough to be used for pasture. Many areas 
are cut by meandering streams into tracts too small for 
farming. 


Capability unit IIIw-14 (L-4e) 


This unit consists of somewhat poorly drained. and 
poorly drained, level soils of the Algansee and Glendora 
series. These soils are on bottom lands and are subject 
to flooding. They formed in material deposited by flood- 
water. They have coarse-textured underlying material. 

Fertility is low, permeability is rapid, and the avail- 
able water capacity is low. The water table is at or near 
the surface in wet weather. 

Woodland and pasture are suitable uses for these soils. 
The flood hazard, a frost hazard, and excessive wetness 
limit their use for cultivated crops. Most areas cannot be 
draind by tile and ditches, because of the unstable nature 
of the sandy soil material. 


Capability unit IIIw-15 (Mc, M/Ic) 


This unit consists of level, very poorly drained, dark- 
colored, organic soils of the Carlisle, Houghton, Lupton, 
and Willette series. These soils consist of the remains of 
woody and fibrous plants. In the Willette soil the organic 
material is 12 to 42 inches thick and is underlain with 
clayey material. In the other soils the organic material 
is more than 42 inches thick. 

Fertility is low, and the reaction ranges from strongly 
acid to alkaline. The available water capacity is high. 
The Willette soil has very slowly permeable underlying 
material; the rest of the soils im the unit are rapidly 
permeable. Runoff is slow to ponded. Farm machinery 
bogs down when these soils are wet, and all farming 
operations are hampered unless the water table is lowered 
artificially. 

These soils cannot be cultivated intensively unless they 
are drained artificially. The water table needs to be 
lowered enough that the roots of crops will have enough 
room. to grow but not so much as to cause the organic 
soil material to settle. The water table can be kept at a 
higher level in areas used for grassland farming than in 
areas where specialty crops are grown, and at an even 
higher level where no crop is being grown. 

Other limitations, in addition to excessive wetness, are 
low fertility, a hazard of soil blowing, a frost hazard, 
and a fire hazard. Fertilizer containing phosphorus, 
potassium, and mieronutrients (including manganese, 
boron, copper, molybdenum, and zinc) is needed. Dlow- 
ing causes loss of soil material and of newly p! anted seed, 
injures growing crops, and fills drainage ditches with 
drifting soil material. Blowing can be checked by con- 
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trolling the water table, compacting the surface, irri- 

gating, striperopping, planting buffer strips of grain 
2 to Š feet apart, and establishing windbreaks. Sprinkler 
irrigation reduces the hazard of soil blowing and also 
provides protection against frost. Other ways of prevent- 
ing frost damage are planting frost-resistant varieties, 
planting where air drainage is good, and fertilizing 
heavily with potassium. 


Capability unit IIIs-3 (4a, 4/2a) 


This unit consists of nearly level, well drained and 
moderately well drained soils of the Boyer, Menominee, 
Montcalm, Oshtemo, and Spinks series. The Boyer, Mont- 
calm, Oshtemo, and Spinks soils have a moderately 
coarse textured subsoil and coarse textured underlying 
material. The Menominee soil is coarse textured to a 
depth of 18 to 42 inches and medium textured to moder- 
ately fine textured below that depth. 

Fertility 1s low to moderately low, and the organic- 
matter content is low. The available water capacity is 
moderately low; the supply is generally not adequate for 
optimum growth of crops through the summer. The 
Menominee soil, because of its moderately fine textured 
underlying material, has slightly higher available water 
capacity than the rest of the soils. Permeability, for the 
most part, is rapid to moderately rapid, but the lower 
layers of the Menominee soil are moderately slowly 
permeable, 

Corn, small grain, and hay are the major crops. 
Drought-resistant and early-maturing crops are to be 
preferred. Deep-rooted forage plants are well suited. 

Water erosion is not a significant hazard, but soil 
blowing can do serious damage where intensive farming 
18 practiced, Minimum tillage, stripcropping, and the 
use of windbreaks help to check blowing. Fertilizer is 
needed, especially nitrogen, but heavy applications are 
not profitable in dry years when crops fail because of 
lack of adequate moisture. Plowing under crop residues 
and green-manure crops increases the organic-matter 
content and also helps to raise fertility. 


Capability unit IIIs-4 (da, 4/2a) 


This unit consists of level to gently sloping, well 
drained and moderately well drained soils of the Boyer, 
Mancelona, Menominee, Montcalm, Oshtemo, and Spinks 
series. All except the Mancelona and Menominee soils 
have a moderately coarse textured subsoil and coarse 
textured underlying material. The Menominee soil is 
coarse textured to a depth of 18 to 42 inches and medium 
textured to moderately fine textured below that depth. 
The Mancelona soil is coarse textured to a depth of 42 to 
66 inches and medium textured to fine textured below 
that depth. 

Fertility is low to moderately low. The available water 
capacity is moderately low; normally the soils are filled 
to their capacity at the start of the growing season, but 
the supply is not adequate to maintain optimum. growth 
of erops through the growing season unless enough rain 
falls to replace the water used. The Spinks soil is more 
droughty than the other soils in the unit. Permeability 
generally is moderately rapid to rapid, but the Mancelona 
and Menominee soils have medium-textured to moder- 
ately fine textured layers that restrict the downward 


movement of water and help to keep the upper layers 
moist. Runoff is slow to medium. All the soils are easy 
to work and can be cultivated throughout a wide range 
of moisture content without clodding 1 or crusting. 

Most of the common crops can be grown on these soils. 
Those that mature early or are drought resistant are to 
be preferred. Corn, small grain, and hay are the princi- 
pal erops grown. 

Water erosion is not a significant hazard, but cultivated 
areas need proteetion against soil blowing. Minimum 
tillage, stripcropping, and the use of windbreaks are 
among the measures that can be used to check blowing. 
Plowing under crop residues, green-manure crops, and 
barny ar rd manure increases the organic-matter content, 
raises fertility, and improves the capacity of the soils to 
absorb moisture. Fertilizer is needed, but heavy applica- 
tions are not profitable in dry years when crops fail to 
mature because of lack of adequate moisture. 


Capability unit IVe-4 (1.5a, 2.5a, 3a) 


This unit consists of well-drained, moderately steep 
and hilly soils of the Lapeer, Marlette, McBride, Miami, 
and Morley series. The Morley soil has a fine tex- 
tured subsoil and moderately fine textured underlying 
material. The rest of the soils in the unit have a 
medium-textured or moderately fine textured subsoil 
and medium-textured or moderately coarse textured un- 
derlying material. Five of the seven soils in the unit are 
moderately eroded; the other two are uneroded or only 
slightly eroded. 

Fertility is moderate to high. Permeability is moderate 
to moderately slow. The available water capacity is mod- 
erate to high, but runoff is rapid and only a little water 
is absorbed and stored. The erosion hazard is serious in 
cultivated areas. The moderately eroded soils are low in 
organic-matter content and are likely to crust at the sur- 
face; they lose more water through runoff than the 
uneroded soils and are more susceptible to erosion. 

Small grain and hay are the crops most commonly 
grown. The soils are too steep to be cropped intensively. 
Growing row crops in successive years and planting 
them up and down the slope intensify the erosion hazard. 
Minimum tillage, stripcropping, and long rotations help 
to check runoff and reduce the erosion hazard. Plowing 
under large amounts of organic material improves the 
capacity of the soils to absorb water. Grassed waterways 
help to remove runoff safely. Where the slopes are too 
Short and too complex for terracing or stripcropping, 
runoff and erosion can be controlled by using a cropping 
system that consists largely of close-growing crops. 


Capability unit IVe-5 (1.5a, 2.5a) 


This unit consists of sloping, well drained and moder- 
ately well drained, severely eroded soils of the Marlette, 
Miami, and Morley series. These soils have a moderately 
fine textured to fine textured subsoil and medium- 
textured to moderately fine textured underlying material. 

The available water capacity is high, but runoff is 
rapid and only a little water is absorbed and stored. 
Permeability is moderately slow. The organic-matter con- 
tent is very low, and tilth is poor. Tillage is difficult 
where the moderately fine textured subsoil is at the sur- 
face. The hazard of further erosion is very severe. 
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Forage crops are better suited to these soils than row 
crops. The effects of erosion and the hazard of further 
erosion are very severe limitations for farming. Perma- 
nent vegetation or a rotation that consists largely of hay 
crops helps to control erosion. Increasing the organic- 
matter content and thus improving tilth is a major need. 


Capability unit IVe-6 (3a) 


'This unit consists of sloping, well drained and 
moderately well drained, severely eroded soils of the 
Lapeer and McBride series. These soils have a medium- 
textured subsoil and moderately coarse textured under- 
lying material. 

Erosion has removed most, and in some places all, of 
the original surface layer and has reduced fertility and 
impaired tilth severely. The present surface layer is in 
poor tilth; it absorbs water slowly and crusts as it dries. 
In many places it contains gravel and cobblestones. Seeds 
do not germinate evenly, and stands of plants are poor 
in many areas. Permeability is moderate. Runoff is rapid, 
and the hazard of further erosion is very severe. The 
supply of available water is not sufficient for opti- 
mum growth of crops during prolonged periods of dry 
weather. 

These soils are better suited to close-growing crops, 
such as small grain, grasses, and legumes, than to corn 
or other row crops. The effects of erosion and the hazard 
of further erosion are very severe limitations for farm- 
ing. Maintaining a permanent cover of grass, by seeding 
and by regulation of mowing and grazing, is one suitable 
system of management. 


Capability unit IVe-9 (4a, 4/2a) 


This unit consists of well-drained, moderately steep 
and hilly soils of the Boyer, Menominee, Montcalm, and 
Spinks series. All these soils except the Menominee soil 
have а moderately coarse textured subsoil. Menominee 
soils are coarse textured to a depth of 18 to 42 inches and 
medium textured to moderately fine textured below. 
Boyer soils are underlain with stratified sand and gravel, 
and the Montcalm and Spinks soils with sand. 

Fertility is low to moderately low. Runoff 1з rapid, 
permeability generally is rapid to moderately rapid, and 
the available water capacity is moderately low; conse- 
quently, there is a shortage of moisture for crops in sum- 
mer. These soils are easy to till, but in some places the 
slopes are steep enough to limit the use of farm machin- 
ery. The hazard of water erosion is very severe, and soil 
blowing becomes a hazard if large acreages are tilled. 

The use of these soils for crops is severely limited by 
the hazard of erosion and the shortage of moisture. Small 
grain, which matures early while the moisture supply is 
still adequate, is better suited than other crops. Shallow- 
rooted crops do not attain their optimum growth in dry 
years. 

Minimum tillage, stubble mulching, and striperopping 
help to reduce runoff and control erosion. Where the 
slopes are not continuous and these practices are imprac- 
tical, a cover of grass should be maintained. Overgrazing 
of such areas allows gullying. Fertilizer and organic 
matter are needed. In dry years when crops fail to 
mature because of lack of moisture, heavy applications 
of fertilizer may not be profitable. 


Capability unit IVw-1 (Mc-a) 


This unit consists of Spalding-Greenwood peats, a 
complex of level, very poorly drained, dark-colored, 
organic soils more than 42 inches thick. 

These soils are very severely limited for the production 
of crops, grass, or trees by a high water table and a very 
strongly acid reaction. In their natural state, they are 
covered with leatherleaf and sphagnum moss and are 
suitable mainly for wildlife habitat. Blueberries are 
grown commercially on small areas, and some peat moss 
is cut for marketing. 


Capability unit IVw-2 (5b) 


This unit consists of nearly level and gently sloping, 
somewhat poorly drained, coarse-textured soils of the 
Au Gres series. One of the two soils has coarse-textured 
underlying material, and the other has medium-textured 
to fine-textured underlying material. 

These soils are excessively wet in spring because of a 
seasonal high water table. They become droughty if the 
water table is lowered by artificial drainage. Permeabil- 
ity is restrieted in the soil that has the finer textured 
underlying material Runoff is slow, and water ponds 
in depressions. The available water capacity is low, and 
fertility is low. If drained the soils are easy to till. 

The use of these soils for crops is very severely limited 
by excessive wetness, low fertility, low available water 
capacity, and a hazard of soil blowing. 

Artificial drainage is difficult because the soil material 
is sandy and trenches and ditches are likely to cave in. 
Tile trenches need to be backfilled with porous material, 
such as straw, topsoil, or grass, to keep the sandy mate- 
rial from flowing into and plugging the drains. Since 
the soils tend to become droughty, control of drainage 
is needed to keep the moisture content at a level favor- 
able for crops. 

Maintaining fertility and the organic-matter content 
is difficult because of the sandy texture. Applications of 
lime benefit some crops. Applications of fertilizer are 
beneficial if drainage is adequate, but heavy applications 
may not be profitable in dry years when crops fail to 
mature because of lack of adequate moisture. Soil blow- 
ing can be checked by striperopping and the use of 
windbreaks. 


Capability unit IVw-4 (5c) 


This unit consists of level, poorly drained soils of the 
Granby series. These soils have coarse-textured under- 
lying material. 

The water table is at or near the surface unless lowered 
by artificial drainage. Permeability is rapid after drain- 
age is improved. The available water capacity is low. 
Fertility is low, and the organic-matter content is mod- 
erately high. Most of the acreage is in depressions, where 
frost is à hazard. 

These soils are better suited to forage crops than to 
cultivated crops, and little of the acreage is cultivated. 
Excessive wetness, low fertility, and the frost: hazard are 
severe limitations. A. few areas are used under intensive 
management for the production of truck crops. The 
selection of forage crops depends on the degree of 
wetness. 
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Capability unit !Vw-5 (M/4c) 
This unit consists of level, very poorly drained, organic 


soils of the Adrian and Tawas series. The organic layers 
in these soils range in thickness from 12 to 42 inches and 
are underlain with sand. 

Fertility is low. The water table is high unless lowered 
by artificial drainage. The available water capacity is 
high, permeability 1s rapid, and runoff is very slow to 
ponded. Unless the water table is lowered, farm machin- 
ery bogs down readily and all farming operations are 
hampered. If the water table is lowered too much, 
however, the soils become droughty and susceptible to 
blowing. 

Truck crops and sod can be grown on these soils if 
the water level is controlled and frost damage is 
prevented. 

Through a system that includes dams and dikes, sub- 
irrigation facilities, and both tile drains and open 
drains, the water table can be kept at a level that permits 
optimum growth of crops but does not result in droughti- 
ness and increased susceptibility to blowing nor cause 
the organic soll material to settle. Grasses tolerate a 
higher water table than specialty crops. When no crop 
is being grown, the water table ean be kept at a still 
higher level, as a precaution against settling. The hazard 
of frost damage can be reduced by selecting frost- 
resistant varieties, by planting where air drainage is 
good, and by fertilizing heavily with potassium. 

Low fertility, the hazard of soil blowing, and the 
hazard of fire are other significant limitations of these 
soils. Fertilizer is needed to make up for deficiencies in 
phosphorus and potassium and in micronutrients, in- 
cluding manganese, boron, copper, molybdenum, and 
zinc. Blowing removes soil material and newly planted 
seed, injures growing crops, and fills drainage ditches 
with drifting soil material. It can be controlled by 
compacting the surface, irrigating, striperopping, using 
windbreaks; growing grain in buffer strips 2 to 3 feet: 
apart, and varying the level of the water table. Wind- 
breaks, in addition to checking blowing, offer nesting 
sites and cover for wildlife. Sprinkler irrigation, a com- 
mon practice, reduces the hazard of soil blowing and 
helps protect crops against frost damage, as well as pro- 
viding moisture for crops as needed. 


Capability unit IVw-6 (M/mc) 

This unit consists of level, very poorly drained, very 
dark colored, organie soils of the Edwards and Warners 
series. These soils are underlain with marl, the Edwards 
soil at a depth of 12 to 42 inches and the Warners soil 
аба depth of less than 12 inches. 

Permeability varies because of differences in the 
composition of the underlying marl. The available water 
capacity is high. The water table is at the surface 
at least part of the year unless lowered by artificial 
drainage. 

The suitability of these soils for cultivated crops 
depends on the depth to marl, the feasibility of drainage, 
and the severity of the frost hazard. Each area has to 
be studied individually. Most areas of the Warners soil 
cannot be drained, because the marl is so near the sur- 
face and drainage outlets are lacking. The marl and the 
alkaline reaction restrict the availability of plant nutri- 


ents. Forage crops that tolerate wetness do moderately 
well; the kinds to be grown depend on the degree of 
wetness. Grazing should not be allowed when the soils 
are wet. 


Capability unit IVs-4 (5a, L-4a) 


This unit is made up of well drained and moderately 
well drained, level to gently sloping or undulating soils 
of the Abscota and Chelsea series, These soils are coarse 
textured to a depth of 42 inches or more. The Abscota 
soll is on bottom lands and is flooded occasionally. 

Fertility is low. Very little water runs off, but perme- 
ability is rapid, and the available water capacity is low; 
consequently, the moisture supply in summer is not 
usually adequate for optimum growth of crops. 

A few areas of these soils are farmed; hay and oats 
are the main crops. Low fertility, low available water 
capacity, a hazard of soil blowing, and a flood hazard 
are very severe limitations. Crops оп these soils show 
the effects of drought fairly soon. In extremely dry 
years, corn and other shallow-rooted crops do not mature. 
Crops that mature early in the season, before the stored 
water is used up, are suitable. Forage crops grow well 
early in the season but less well during the dry months 
of summer. 

Lime benefits many crops, especially legumes. Ferti- 
lizer is also beneficial, but heavy applications may not 
be profitable in dry years, because the lack of adequate 
moisture may prevent crops from maturing. Minimum 
tillage helps to limit the loss of moisture through evapo- 
ration. Blowing is a hazard if the soils are tilled. 


Capability unit VIe-2 (1.5a, 2.5a, 3a, 4a) 

This unit consists of well-drained, moderately steep 
and steep soils [(fg. 15)]of the Boyer, Lapeer, Marlette, 
MeBride, Miami, Montcalm, Morley, and Spinks series. 
These soils range in texture from coarse to moderately 
fine. They are slightly eroded to severely eroded. 

Fertility ranges from low to high, and the available 
water capacity from moderately low to high. Runoff is 
rapid, and the erosion hazard is serious. The severely 
eroded soils are in poor tilth and crust readily as 
they dry. 

The slope and the hazard of further erosion severely 
limit the use of these soils for row crops and small 
grains. The major management need is the maintenance 
of a vegetative cover for protection against erosion. Pas- 
ture and forage crops can be grown, but even these do 
not grow well on the coarse-textured soils, because of 
the lack of sufficient moisture in summer. Overgrazing 
of pastures can cause erosion and gullying. Harvesting 
forage crops is difficult because the slope hinders the 
use of farm machinery. 


Capability unit VIs-1 (5a) 


This unit consists of Chelsea loamy sand, 6 to 12 per- 
cent slopes, a well-drained soil that is coarse textured 
throughout. This soil is slightly eroded. 

Fertility is very low. The organic-matter content is 
low and is quickly depleted by tillage. Permeability is 
rapid, and the available water capacity is low. The soil 
dries out quickly and is short of moisture in summer, It 
is easy to till but erodes readily. 
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Figure 15.—Typical soils of capability unit VIe-2. The slope and the severe risk of erosion make these soils unsuitable for row crops 
and small grain. 


Very low fertility, low available water capacity, and 
the erosion hazard severely limit the use of this soil for 
erops or pasture. Shallow-rooted crops are not suitable. 
Pasture and forage plants grow well early in the season 
but not during the dry months of summer. Permanent 
vegetation provides protection against erosion, Trees help 
to eontrol erosion and also provide wildlife habitat. 


Capability unit VIIe-2 (1.5a, 2.5a, 3a, 4a) 


This unit consists of well-drained, steep and very steep 
soils of the Boyer, Lapeer, Marlette, McBride, Miami, 
Montcalm, Morley, and Spinks series, and one miscella- 
neous land type, Gullied land, loamy, In texture, these 
soils range from coarse to fine. They are slightly eroded 
to severely eroded. 

These soils are droughty because water runs off very 
rapidly and very little is absorbed and stored. The ero- 
sion hazard is severe. The soils that are already eroded 
have poor tilth and are even more susceptible to further 
erosion. 

Keeping these soils in grass or trees helps to check 
erosion and gullying. Pastures dry up in summer and so 
furnish only small amounts of forage. Overgrazing of 
pastures encourages runoff and gullying. 


Capability unit VIIs-1 (5a) 

This unit consists of one well-drained soil, Chelsea 
loamy sand, 12 to 18 percent slopes, and one miscellaneous 
land type, Gullied land, sandy. Both these mapping units 
are mainly coarse textured. 

Fertility is very low. The organic-matter content is 
low, and it decreases rapidly if the soils are tilled. The 
available water capacity is low. 


These soils are not suited to crops. Pastures dry up 
quickly in summer and furnish only small amounts of 
forage. Stones on the surface in some areas interfere with 
or prevent tillage. The slope restricts the use of farm 
machinery. 

Capability unit VIIIs-1 (Sa) 

This unit consists of Borrow pits, Gravel pits, and 
Made land, none of which is suitable for farming. Some 
Borrow pits and Gravel pits hold water and have possi- 
bilities for recreational use. Most areas of Made land 
have been used for commercial or residential purposes. 


Predicted Yields 


| ‘Table 2| shows the predicted average yields per acre 
of the principal erops grown in the county, under pre- 
vailing management and under improved management. 
These predictions are indicative of the relative produc- 
tivity of the soils of the county. 

The figures in columns A represent recorded yields 
under prevailing management. At this level of manage- 
ment, some legume-grass crops are included in the rota- 
tion, but generally little consideration is given to the 
suitability of the rotation for the soil; lime is applied, 
but in many places in insufficient amounts and not 
according to recommendations based on soil tests; some 
fertilizer is applied; poorly drained soils are cultivated 
without being drained artificially, and partial crop fail- 
ures caused by excess water are common; and erosion 
control and other management practices are not used to 
the fullest advantage. 
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Тавін 2.—Predicted average yields under two levels of management 
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Columns A show yields to be expected under management common in the county; columns В show yields that сап be obtained under 
improved management. Dashes indicate that the crop is not suited to the soil or is not ordinarily grown on it] 


! Corn | Corn Oats Wheat Alfalfa or alfalfa- 
(grain) (silage) brome hay 
Soil гезе са ыр У _ 
А : B A B A B A B A B 
Ss aa - SS Е x SES A |= үе = = E — =] EE 
Bu Bu. Tons | Tons Bu. | Bu Bu Bu. Tons Tons 
Abscota loamy sand 2222222 2222. rn некен Ле PEELE PRESE ENE шектен эки бы эы دا‎ сыы dL metet ss 
Adrian muck ccc aE ЕНЕЛЕР Аааа e a a 50 90 9 OR асасы ES EEE SEE ا‎ ace Зы 
Alcona sandy loam, 0 to 2 percent slopes ss 45 85 8 E РЕ 65 30 40 2.2 3.5 
Alcona sandy loam, 2 to 6 percent slopes LL. 45 85 8| 14| 45 65| 80 40 2. 1 3. 5 
Alcona sandy loam, 6 to 12 percent slO0pCS_ 2.22220... 40 80 7| 18 40 60 25 35 2.2 3. 5 
Algansee sandy loam sun кее ааа екн (Ses ee) какы E [eye mol а ae] oe ee vt 
Allendale loamy sand, 0 to 2 percent slopes oss | 40 65 6 | 10 35 60 22 45 2.0 3. 5 
Allendale loamy sand, 2 to 6 percent slopes 40 65 6 10 35 60 22 45 2.0 3. 5 
Au Gres loamy sand, 0 to 6 percent slopes... os. 25 45 | 4 7 20 40) 16 25 1.3 2.1 
Au Gres loamy sand, loamy substratum, 0 to 2 percent | | I 
SlODCSs eae Senha. баш к аш ас СА Y LR ALL y eza | 25 | 45 4 7 201 40 16 25 1.3 | 2.1 
Barry: loam- sss е Ln ат а Oy EAR asa | 50 80 7 14 45 70 25 45 1.5 3.5 
Belding sandy loam, 0 to 2 percent slopes. 50 85 9| 14 45 10 30 50 2.2 4. 0 
Belding sandy loam, 2 to 6 percent slopes. 50 85 9 14 45 70 30 50 2.2 4.0 
Belding sandy loam, clay subsoil variant, 0 to 2 percent | 
воро езшш нш жес ры dU Ut AU е 2 50 75 7 13 45 68 25 40 2.2 9.5 
Belding sandy loam, clay subsoil variant, 2 to 6 percent | 
SLOPES ы гё „Сырды Sa дал ам SRA ые E тыу А» 50 75 7 13 45 68 25 40 2.2 | 3.5 
Вее бА даса ады set Аа ee ыз | 50 80 e; 14 45 70 25 45 1.5 3.5 
Blount loam, 0 to 2 percent slopes uuu | 65 90 12; 15 50 | 80 35 | 45 2.2 4. 2 
Blount loam, 2 to 6 percent «оре uuu 65 90 12 15 50, 80 | 35 45 221 4.2 
Blount loam, 2 to 6 percent slopes, moderately eroded 55 80 10 3 45 75 33 45 2. 2 З. 8 
Borrow pits: ss а ud. 2o c tens et Lor сыз | еренең қалалы жағала сие sua ИЙЛА 
Boyer loamy sand, 0 to 2 percent slopes 3. 0 
Boyer loamy sand, 2 to 6 percent slopes. 3. 0 
Boyer loamy sand, 6 to 12 percent slopes. 3. 0 
Boyer loamy sand, 12 to 18 percent slopes | 3. 0 
Boyer loamy sand, 18 to 25 percent slopes ecc c e a... |... 2... 22 2 a 
Boyer loamy sand, 25 to 50 percent в1орез--.------—-----------]------|5-—-—-|---—-].----.[ с-з 
Boyer sandy loam, 0 to 2 percent slopes | 3.0 
Boyer sandy loam, 2 to 6 percent slope 3. 0 
Boyer sandy loam, 6 to 12 percent slopes. 3.0 
Boyer sandy loam, 12 to 18 percent slopes_ . 3.0 
Brady loamy sand, 0 to 2 percent slopes 3. 0 
Brady loamy sand, 2 to 6 percent slopes 3. 0 
Breckenridge sandy loam ıu 3. 5 
Brevort loamy sand. 2.2 
Brookston loam —___________________________ 5. 0 
Сарае fine sandy loam, 0 to 2 percent slopes 5. 0 
Capac fine sandy loam, 2 to 6 percent slopes 5.0 
Carlisle- mukas ass тт EE as oe E ЕШ «ЖӨ дыш ы шит Gs s s | ett ы. 
Celina loam, 0 to 2 percent slopes 92 C | 5 3. 0 4. 5 
Celina loam, 2 to 6 percent slopos 95 9 16 55 75 35 45 3. 0 | 4.5 
Celina loam, 2 to 6 percent slopes, moderately eroded _____ 50 90 8 15 50 70 30 40 2.3 | 3.5 
Ceresco JOM as asa a a | ا‎ Esle aE E ASE e a ES 
Chelsca loamy sand, 0 to 6 percent slopes... | 25 40 4 7 18 35 13 22 1.2; 2.0 
Chelsea loamy sand, 6 to 12 percent slopes... c e elec ceca ccce ssec cssc cl у. culo su 1.2 | 2.0 
Chelsea loamy sand, 12 to 18 percent slopes 222-2222 ІП ИЛЛЕ 22022252 
Сора башга шыгымы ышы мысы „клор шы ы qa d: or oou қаудан LONGE Беске тқан A 
Colwood Іоата su 50 110 7 18 50 80 30 55 2.5 5.0 
Conover loam, 0 to 2 percent ѕ1орез. 2.2.2.20... | 60 100 11 17 55 80 35 55 2.7 5.0 
Conover loam, 2 to 6 percent slopes 60 100 11 17 55 80 35 55 2.7 5. 0 
Del Rey silt loam, 0 to 2 percent slopes. 22...22... 501 90 9 15 50 80 35 45 2. 2 4.2 
Del Rey silt loam, 2 to 6 percent slopes. 50 90 9 15 50 80 35 45 2.2 4, 2 
Dryden sandy loam, 0 to 2 percent slopes... LLL. 45 85 8 14 45| 65 30 40 2.5 4.0 
Dryden sandy loam, 2 to 6 percent slopes... | 45) 85 8 14 45 65 30; 40 2.5 4.0 
Edwards muek. ------------------------—-----—-—-.- 50; 90 9 To. uz ox oe ا‎ oe ا‎ ee a EE 
Fabius-Wasepi sandy loams, 0 to 2 percent slopes... 50 80 8 12 45 60 25 40 2.0 | 3.0 
Fabius-Wascpi sandy loams, 2 to 6 percent slopes- | 50; 80 8 12) 45 60 25, 40 2. 0 3. 0 
Fox sandy loam, 0 to 2 percent slopes 50 85 9 14 45 70 30 | 40, 2.5 : 4.0 
Fox sandy loam, 2 to 6 percent slopes. 50 85 9 14 45 | 70 3 40 2.5 | 4.0 
Fox sandy loam, 6 to 12 percent slopes, moderately croded__ 45 | 80 8 13 | 40, 65 25 35 2. 2 3.5 
Gilford sandy loam. жете ыб Ае ES ERE 40 75 6 12; 35 50 22; 85! 1.8. 8.0 
Glendora JOM aaa eec eee жне шнш ыз ыы шы د ےا کے ےا کے‎ ee e کک‎ ee S се 
Granby loamy sand... s ________________ 25, 65 4 10 25 45 15 30 | 1.2 2,2 
Granby-oamc. маса Wes cce ыкы мыл, зс туз сес шы 40 | 75 6 12 85 50 2 85 1.8 3.0 
Gravel Pits ie RS кы ел йе com Tr P. д E e жекен PS s sts NDA оаа m a sate ed yuyu ах каа 
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I 


Soil 


Alfalfa or alfalfa- 


brome hay 


Gullied land, sandy. Me Si ey rae ae Deh EEEN аи | 
Gullied land, loamy 


Houghton muck? £c o ды eek Saa Sas ara g a | 


THoytvilleysiltloams-. sr s cun au sapa was дашын сыш ые 
Hoytville silty clay loam. _-_----....----- жылын 
Tosco loamy sand, 0 to 2 percent slopes... - : 
Kibbie loam, 0 to 2 percent slopes- ~- - - eee 1 
Kibbie loam, 2 to 6 percent віорев......----------------- 
Lapeer sandy loam, 0 to 2 percent віорев.------- 2650 
Lapeer sandy loam, 2 to 6 percent slopes_..-.-----.-----) 
Lapeer sandy loam, 2 to 6 percent slopes, moderately 

поте ТОНЕР ЕЕЕ romae a НЕ 
Lapeer sandy loam, 6 to 12 percent віорез.-..---.------- | 
Lapeer sandy loam, 6 to 12 percent slopes, moderately | 

erodédes. 2o te е ЕЕЕ E a шшен ишене aŠ | 
Lapeer sandy loam, 6 to 12 percent slopes, severcly 

Oroded eroe аа асады та жыл thee ees 
Lapeer sandy loam, 12 to 18 percent slopes, m moderately 

аза eu zu шыш ra ex ats eee ne Se ds 
Lapeer sandy loam, 12 to 18 percent slopes, severely 

eroded temer Seas кент ске niet cay Sat E 
Lapeer sandy loam, 18 to 25 percent slopes, moderately 


er oded- asia! Be hres e EOE E Е Я - 


Stodi. Re E EE E а T жарын 
Lapeer sandy loam, 25 to 60 percent slopes- ~~ ----------- 
Lenawee silty clay loam 
ШИТ СЕЗЕ ава лан Как кере 
Locke sandy loam, 0 to 2 percent slopes... ЛЕЧЕ ндеу SS is 
Locke sandy loam, 2 to 6 percent slopes... eee leat 
Lupton Tauck too. ok OO tec КК ИЕН 
Macomb sandy loam, 0 to 2 percent slopes... sun 
Macomb sandy loam, 2 to 6 percent slopes j 


Made land. uuu E 5 


Mancclona loamy sand, moderately fine substratum, 0 to 6 
percent slopes: oo... eee cae ce e thse es ee ees 
Mancclona loamy sand, moder ately fine substratum, 6 to 12 
percent slopes, moderately eroded 
Marlette sandy loam, 0 to 2 percent slopes... 
Marlette sandy loam, 2 to 6 percent slopes... x 
Marlette sandy loam, 2 io 6 percent slopes, moderately | 
eroded_ 
Marlette sandy loam, 6 to 12 percent slopes... Е ы 
Marlette sandy loam, 6 to 12 percent slopes, “moderately | 
CROCE aS = aa a wel lm usu анаа 
Marlette sandy loam, 6 to 12 percent slopes, severcly eroded. 
Tarlette sandy loam, 12 to 18 pergont slopes, moderately 
er 'oded 


pos Capa k s тада та АЛДЫ лақа Занды ЫЫ a ары 
Tarlette sandy loam, 18 to 25 percent slopes, moderately 


Marlette sandy loam, 25 to 60 percent slopes, moderately 
өгбседеыас-ісаз саса Esau a a ааа کر‎ ows 
Matherton loam, 0 to 2 percent slopes--------- 
Matherton loam, 2 to 6 percent slopes...-.--. 
McBride loamy sand, 2 to 6 percent slopes... 
McBride loamy sand, 2 to 6 percent slopes, 1 
eroded SE Sees odo ee en а SS 


eroded-c. a vou Sa p ee ow LU a a акаде | 
McBride sandy loam, 0 to 2 percent 81ороз-.-------------- 
McBride sandy loam, 2 to 6 рег cent віорез---.----------- 
TeBride sandy loam, 2 to 6 percent slopes, moderately | 
doded roed tot no toos ша Coe eee eke На | 
McBride sandy loam, 6 to 12 percent slopes___.----~----- 
TeBride sandy loam, 6 to 12 percent slopes, moderately 
GlOodGdoostec ды былышы ыр Gh eet ае eed Ма ба Den | 
McBride sandy loam, 6 to 12 percent slopes, severely | 


с = د‎ “100 © р Se 


Cr0d eds u l а a wen а РАНЫ eee eee - 


Opo a7 note ate с Sone scs eee eee ea бызды 


a = NO сос 


A i B 
sig C Г а= eae 

Tons | Tons 
ТЕБУ 
1.5 3.5 
2. 0 3.5 
2.8 5.0 
2.8 5.0 
2.5 4. 0 
2. 5 4. 0 
25| 40 
22 3. 5 
2.2 3.5 
1.8 | 3.0 
1.8 3. 0 


2.0 | 3.0 
2.0 | 3.0 
3.0 4.5 
3.0 | £ 5 
3.0 4 5 
3.0 4.0 
2.3 | 3.5 
2.0 3.0 
2.3 3.5 

U X23 5 — 4.0 
2.2 4. 0 
20 3.0 
2.0 3.0 
1.8 2.8 
2.5 4. 0 
2.5 | 4.0 
2. 8 4. 0 
2, 2 | 3.5 
2.2 3.5 
1.8 | 20 
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TABLE 2.—Predicted average yields under two levels of management—Continued 


Corn Corn Oats Wheat Alfalfa or alfalfa- 
(grain) (silage) brome hay 
Soil po бе ets * Же zo ATA T 2% 
A B A B A B A n A B 
| Bu. Bu. Tons Tons Bu. Bu. Bu. | Bu. Tons Tons 

McBride sandy loam, 12 to 18 percent slopes... 35 70 12 35 55 20: 30 1.8 3. 0 
McBride sandy loam, 12 to 18 percent slopes, moderately | | 

154878129 БЕЛЕ sS Лы шул: МАН Ded ‚зый REPRE | 35 70 | 6 12 851 55 20, 30 1.8 3.0 
MeBride sandy loam, 12 to 18 percent slopes, severely ; | | 

несе БЕР enel a aza Stm ari ا‎ sales Een BA EEA Sees beet КЕЛЕ _ Е 
McBride sandy loam, 18 to 25 percent slopes, moderately | | | 

eroded... کے‎ Sata f Ed Supe АСТ атыла nnde. oS пыт екен телген Reet Sole eel ШЕНИН Lote ЦИ 
McBride sandy loam, 25 to 60 percent slopes... ccs s cocos 54543 ےا وچا ا‎ MERE Baws S| кантата 
Menominee loamy sand, 0 to 2 percent slopes... ......| 30 65 | 5. 10 35 50 21 30 1.8 2.0 
Menominee loamy sand, 2 to 6 percent slopes... sss. 30 65 5| 10 35 50 21 30 1.3; 2.0 
Menominee loamy sand, 6 to 12 percent slopes. 2222... 27 60 4 10 18 32 | 12 25 i 1.3 | 2.0 
Menomince loamy sand, 12 to 18 percent slopes. 24 | 55; 4 9; 15 28 . 10 23 ; 1 2.0 
Metamora sandy loam, 0 to 2 percent slopes...) 50 85 | 9| 14 45 70150 50 2.2 4.0 
Motamora sandy loam, 2 to 6 percent slopes... mt 50 85 9| 14 45| 70 30 50 2.2 4.0 
Miami loam, 2 to 6 percent slopoes______ fpe More Ee 55 95 9 16 55 “5 35 45 3.0 | 4. 5 
Miami loam, 2 to 6 percent slopes, moderately eroded.. 50 90 8 151 50 70 | 3 40 3. 0 4.0 
Miami loam, 6 to 12 percent slopes | 465 85; 7 14| 45 70 30 40 3. 0 4. 0 
Miami loam, 6 to 12 percent slopes, moderately croded_.__| 40 75 6 12 40 65 25 | 35 2.9 | 3.5 
Tiami loam, 12 to 18 percent slopes- сууу. 32 35 6 12 35 60 22 33 2.3 | 3.5 
Miami loam, 12 to 18 percent slopes, moderately eroded.. 5 10 32 55 20 3 2.5 9.5 
Miami loam, 18 to 25 percent slopes... NOR PME CP E PEE, n Lum tete rire tiui 
Miami loam, 18 to 25 percent slopes, moderately eroded 2121... aa ——— See ene PEPPER 52 Е 
Miami loam, 25 to 60 percent slopes. cssc cocos Spee He M E е олар i کے‎ і x" dete 25 
Miami loam, 25 to 60 percent slopes, moderately croded___|_____. D Ew he ейде ы td ke ж аз | ш А Жы... E a 
Miami clay loam, 6 to 12 percent slopes, severely eroded___ 30 50 | 4 | 9 25 50! 20! 80 2.0 3. 0 
Miami clay loam, 12 to 18 percent slopes, severely eroded... oos RENE быз 52 st | mesas taste s ОКЫ нен کک‎ PERRA 
Miami clay loam, 18 to 25 percent slopes, severely eroded |22222. mes cem eee еске Za а چا‎ ME 

liami clay loam, 25 to 60 percent slopes, severely eroded ._|_____.. PERDERE eee ре аз کک‎ ИСКИТ а шл unde ies Epos ls ees fae 
Montcalm loamy sand, 0 to 2 percent slopes... s.s. 35 65 ! 6 11 30 50 25 40 2.0 3.0 

Tontealm loamy sand, 2 to 6 percent slopCs ou 35 i 65 | 6: 11 3 50 25 | 40 2.0 3.0 
Montcalm loamy sand, 6 to 12 percent slopes____...____.| 32 60 5 10 27 45 20 35 2. 0 3. 0 
Montcalm loamy sand, 12 to 18 percent slopes... 52280 55 5 9; 24 40 181 30; 1.8 2.5 
Montcalm loamy sand, 18 to 25 percent slopes... Í 3 жие 

Tontcalm loamy sand, 25 to 50 percent slopes = REF 
Montcalm sandy loam, 0 to 2 percent slopes їй 2.0 3.0 
Montcalm sandy loam, 2 to 6 percent slopes... — | 7 12 | é 2. 0 3. 0 
Morley loam, 2 to 6 percent OPCS. 5 ; 9! 12 50 70 30 45 2.2 | 2.5 
Morley loam, 2 to 6 percent slopes, moderately croded____ 45 70 | 8| 11 45 68 28 42 2x27 3.5 
Morley loam, 6 to 12 percent slopes 45 70 8 11| 45 68 28 42 | 2.0 3.0 
Morley loam, 6 to 12 percent slopes, moderately eroded.__, 40 65 7 10 38 65 25 40 1.8 | 2:0 
Morley loam, 12 to 18 percent slopes, moderately eroded. |---|- Же ES 35 | 60 22 3 1.5; 2.2 
Morley clay loam, 6 to 12 percent slopes, severely eroded _ Eme E ROM 25 40 15 | 25 1.3 1.8 
Morley clay loam, 12 to 18 percent slopes, severcly eroded. mee came a| ыдысы (ЕЕЕ ЛАС кізе 1.3 1.8 
Morley clay loam, 18 to 25 percent slopes, severcly eroded |... En Ran Ree Loue селен жеке ее Баета Банды obest: 
Munuscong sandy loam |; 30 70 | 5 12 35 50 25 | 35 1.5 3.0 
Musscy-Gilford sandy Іоатаз 5. 2 __________ 40; 75 6 12 35 50 22 | 35 1.8 3.0 
Nappanee loam, 0 to 2 percent «Іороѕ 35 80 7 13 | 40 55 25 35 1.7; 3. 5 
Nappanee loam, 2 to 6 percent slopes- it eg | 95 80 Y 13 40 55 25 35 17 3.5 
Nappanee silty clay loam, 0 to 2 percent slopes- _ | 385! 80 "| 13 40 55 25 35 1.5 3. 0 
Nappanee silty clay loam, 2 to 6 percent slopes, modcrately | | | 

eroded 1 28 60 5 9 30 50 28 30 10, 2.5 
Oshtemo sandy loam, 0 to 2 percent slope 40 70 7 12 35 | 60 25 40 2.0 3. 0 
Oshtemo sandy loam, 2 to 6 percent slopes 40 70 | 7 12 35 60 25 | 40 2.0 3.0 
Oshtemo sandy loam, 6 to 12 percent slopes _ 35 65 | 5 11 30 55 20 | 35 20: 3.0 
Owosso sandy loam, 0 to 2 percent slopes... n 45 85 8 | 14! 45 65 30, 40 2. 2 2.5 
Owosso sandy loam, 2 to 6 percent slopes... 45 85; 8 14 45 | 65 30| 40 2.2; 3. 5 
Owosso sandy loam, 6 to 12 pereent slopes... scu. 40 75 | 7 12 40 60 27, 35 2.2 3.5 
Owosso sandy loam, 6 to 12 | | 

eroded- zi. шы кк Жыш Bg 40 75 7 12. 40 60 27 35 2.2 3. 5 
Paulding clay .. 25 60 41 9: 30 50 20 35 1.2 2.8 
Pewamo loam. u nm ll... 50 100 9 17 45 80 30 45 2.0 3.8 
Pewamo elay loam______ _____ ci ROC ents! 45 | 90 8 15 40 80 25 45 2.0 | 3.8 
Pinconning loamy sand... illc es 22. 25 65 4, 10 25 45 15| 30; 1.2 2.2 
Ritcher sandy loam, 0 to 2 percent slopes. 55 85 | 9 13 45 65 30. 45 2.0 3.5 
Richter sandy loam, 2 to 6 percent slopes... BAM ESAE, 55 85. 9 13 45 65 | 30 45 2. 0 3. 5 
Rosclms clay loam, 0 to 2 percent slopes. 27 50 5| 8 32 50 22 55 1.5; 3. 0 
Roselms clay loam, 2 to 6 percent slopes --- 27| 50 5 | 8 32 50 22! 85 15! 3. 0 
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Corn Corn Oats Wheat Alfalfa or alfalfa- 
| (grain) (silage) brome hay 
Soil > ae т ж-ы ИУ сҮн : > poem s= = 
| 
A | B | А B A B A | В | A B 
| | 
— ЕЕЕ -a | Б e- А | EF ЫК FO а Қа et 
Bu. Bu. Tons Tons Ви. Bu. | Ви. | Ви. Tons Tons 
Roselms clay loam, 2 to 6 percent slopes, moderately | | 
eroded.. U l u с сс 25 | 45 4 8| 30 50; 20 35 1.2 | 2.8 
St. Clair silty clay loam, 2 to 6 percent slopes, moderately | 
CRON Е ае да bei e Mon ihe ore SED tet 32 65 6 10 38 60 25 | 85 | 2.0 3. 0 
St. Clair silty clay loam, 6 to 12 percent slopes, moderately | 
Grodedu s coil os ue Sg СНЕ sf 30 65 6 10 35 60 20 35 1.8 2.5 
Боро а оар ыша из elk ee ulang hiss да ЕСЕ 58 80 7 14 45 70 25 45 2.0 3.5 
Sisson very fino sandy loam, 2 to 6 percent віорсв..--------- 55 95 9 16 55 75 35 45 3.0 4.5 
Sisson very fine sandy loam, 2 to 6 percent slopes, moder- 
ely eroded а ilr m Жала toes. ы куыс ығ 50 90 8 15 50 70 32 40 3. 0 4. 5 
Sisson very fine sandy loam, 6 to 12 percent slopes... 45 85 7 14 45 70 30 40 3.0 | 4.0 
Sisson very fine sandy loam, 6 to 12 percent slopes, moder- | | 
ately егойдса---...222222.222.....-.-.----.---....--| 40 75 | 6 19 40 65 25 95 2.8 | 3.5 
Sloan Тоат Esa ele sae dê ASS | O NEES (СЕР EE АЛАН кән мера жеке БН 
Spalding- Greenwood реа{8—-.--------2----------------)---м-]------|------ ІНЕН КИЕ a кл eo е жала ты ee A сз н See 
Spinks loamy sand, 0 to 2 percent slopes антеннаны 12280 55 5 8 30 50 20 30 1.2 2.3 
Spinks loamy sand, 2 to 6 percent віорея.-----.-.------. | 30 55 | 5 8 30 50 20 30 1.2 2.3 
Spinks loamy sand, 6 to 12 percent 810рев 2222-2-25 27 50 4 7 25 45 18 25 1.0 2.0 
Spinks loamy sand, 12 to 18 percent #10рев 2222-2... 24 45 | 4 7 20 40 15 20 8 1.8 
Spinks loamy sand, 18 to 25 percent slopes us Bagot elec ЕЕЕ Менин etm Еа ты еден sees 
Spinks loamy sand, 25 to 50 percent slopes. 2... _ ЕЕ Sara à eos. SUCRE E dL Ысы Е 
Tawas ОКЕ eee e EE A 50 95 9 17 uc ma n s t mene یک‎ Ae 
Tedrow loamy sand, 0 to 2 percent ss deis | 25 50 4 8! 25 45 20 30 1.2 2. 1 
Tedrow loamy sand, 2 to 6 percent slopes. 2.2... 25 50 4 8| 25 45 20 30 1.2 | 2. 2 
Tonkey fine sandy loam... 0.02... sso 55 95 7 16 45 70 25 45 1.5 2.5 
Tuscola very fine sandy loam, 0 to 2 percent slopes... 55195 9 16 55 75 35 45 | 3.0 4. 5 
Tuscola very fine sandy loam, 2 to 6 percent slopes___ 55] 95 | 9 16 55 75 35 45 | 8.0 4,5 
Ubly sandy loam, 0 to 2 percent slopes... sus | 45 85 | 8 14 45 65 30 40 2. 2 3. 5 
Ubly sandy loam, 2 to 6 percent slopes 5 | 45 85 | 8 14 45 65 30 40 2. 2 3. 5 
Warners muck and marl 222222222... eue care ead зеш а PEE РИТ. кене РЕЗИН = 2502 БИСЕРЕ 
Wascpi loamy sand, 0 to 2 percent slopes... 50 80 8 12 45; 601 25 40 2.0 3. О 
Wascpi loamy sand, 2 to 6 percent slopes... z ps 50 80 8 12 45 60 25 40 2.0 | 3. 0 
Willette muck... "ape" лан 50 95 9 D aaepe mcns zum uu. ccc cete tees 


The figures in columns B represent yields obtained 
under improved management, which includes most of 
the following: suitable crop rotations, in which the 
proper proportion of row crops to legume-grass crops is 
maintained; such measures as are needed to control water 
erosion and soil blowing (contour tillage, striperopping, 
minimum tillage, and return of crop residues, for exam- 
ple); applieations of lime and fertilizer in accordance 
with the results of soil tests and the requirements of the 
crop; adequate artificial drainage, where needed; use of 
improved varieties of crops and of high-quality seed; 
control of weeds, diseases, and insects; suitable and well- 
timed tillage and harvesting; utilization of cover crops, 
erop residues, and manure to improve soil structure, 
supply organic matter, and help control erosion. 

These yields are averages for a period of several years 
under the specified level of management. The predictions 
for improved management are not presumed to be the 
maximum obtainable; the potential yields under a favor- 
able combination of conditions are somewhat higher. 
Irrigation is not considered a part of improved manage- 
ment, because it is little used except in the production 
of truck crops and fruit. 


Woodland * 


At one time, Lapeer County was almost entirely 
covered with forest. In the northern part of the county, 
northern hardwoods and pine grew on uplands and ter- 
races and almost pure stands of hardwoods grew in the 
low, wet areas. In the southern part, central hardwoods 
predominated and scattered pine grew on uplands. 
White-cedar, balsam fir, and tamarack grew in wet bogs. 

All of the woodland in the county has been cut over. 
Cutting began about 1865 and continued until about 
1880. At first most of the cutting was for limber, but 
later the remaining timber was cut and the stumps 
removed to make farmland. 

At present, about 66,500 acres, nearly 16 percent of 
the county, is woodland. Part of the growing stock is 
sawtimber, and part is pole timber. Nearly 60 percent of 
the woodland consists of farm woodlots. The rest is 
State owned or is in residential holdings. The woodland 
acreage is expected to increase. 


?RowALD WILSON, woodland conservationist, Soil Conservation 
Service, helped prepare this section. 
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Woodland is scattered throughout the county, but the 
largest areas are in soil associations 3, 11, and 12 (see the 
general soil map). Wood products are not a major source 
of income for farmers, but in recent years aspen has been 
harvested for pulp and about 525 acres has been planted 
to conifers, some for Christmas trees and some for future 
timber. 

Of the farm woodland acreage, more than 60 percent 
is not used for pasture and is under some form of wood- 
land management. The rest is used for pasture and shows 
the results of abuse and neglect. Heavy cutting, high 
grading, and continuous grazing have depleted the grow- 
ing stock of the more valuable species and left only culls 
and low-value species on soils that could produce excel- 
lent timber. Woodland conservation practices can, in 
time, restore such woodlands to productivity. Protection 
from grazing, the killing of culls, and the removal and 
use of the low-value species are among the practices 
needed. Help in developing a woodland management 
program can be obtained from the district forester, 
Michigan Department of Conservation, or from a repre- 
sentative of the local Soil Conservation District. 


Woodland suitability groups 


To assist owners and managers in planning woodland 
management, the soils of Lapeer County are grouped 
into 14 woodland suitability groups. Each group consists 
of soils that are similar in potential productivity, in 
requirements for conservation practices, and in response 
to woodland management. Made land, Gravel pits, and 
Borrow pits are not placed in woodland suitability 
groups; woodland management of these small areas 
requires individual study. 

Each woodland suitability group is identified by a 
letter of the alphabet. The grouping is on a statewide 
basis, and not all the groups in the system are repre- 
sented in Lapeer County; consequently, the groups 
described here are not lettered consecutively. 

The description of each group gives information about 
the pertinent properties of the soils, the major limita- 
tions, potential productivity for the major species, and 
selection of species for planting or for favored manage- 
ment. The major limitations, which are rated slight, 
moderate, or severe for each group, are seedling mortal- 
ity, plant competition, equipment limitation, erosion 
hazard, and windthrow hazard. 

Seedling mortality.—Unfavorable soil properties pre- 
vent the survival of some healthy natural or properly 
planted seedlings. A high water table, extreme acidity, 
droughtiness, and a high soil temperature are some of 
the properties that kill seedlings. 

A seedling mortality rating of slight indicates that 
losses ordinarily do not exceed 25 percent of the planted 
stock. A rating of moderate indicates that losses are 
between 25 and 50 percent. A rating of severe indicates 
that more than 50 percent of the planted stock is likely 
to die. 

Plant competition. —W hen a site has been disturbed by 
fire, logging, or other causes, undesirable kinds of brush, 
trees, grasses, or other plants may invade. This competing 
vegetation hinders or prevents the establishment of a 
stand of trees of the desired species. 

A plant competition rating of slight indicates that 
competition does not prevent the reestablishment of a 


stand by natural means or interfere with the growth of 
planted seedlings. A rating of moderate indicates that 
competition delays the reestablishment of a stand of the 
desired species, by natural methods or by planting, but 
does not prevent the eventual development of a fully 
stocked stand. A rating of severe indicates that compe- 
tition prevents the reestablishment of a woodland stand, 
by natural means or by planting, unless intensive site 
preparation measures and effective control practices are 
used. 

Equipment limitation—Poor drainage, unfavorable 
texture, strong slopes, and stoniness are among the soil 
characteristics that can restrict or prohibit the use of 
equipment commonly used in managing woodland and 
in harvesting trees. Different soils require different kinds 
of equipment, different methods of operation, or different 
seasons of use. 

An equipment limitation rating of slight indicates that 
all equipment normally used can be operated without 
restrictions. A. rating of moderate indicates that some 
restrictions exist for some types of equipment or that 
seasonal wetness limits the use of equipment for 1 to 3 
months a year. A rating of severe indicates that special 
equipment is needed or that seasonal wetness limits the 
use of equipment for more than 3 months a year, and 
that the use of equipment damages the structure and 
stability of the soil and injures tree roots. 

Erosion hazard.—Iirosion can be controlled by using 
appropriate techniques in management and by using care 
in the construction and maintenance of roads, trails, and 
landings. 

An erosion hazard rating of slight indicates that the 
soils are level or nearly so and that all operations can be 
carried out with minimum erosion control practices. A. 
rating of moderate indicates that it is advisable to work 
on the contour and to limit the use of equipment 1n other 
ways. A rating of severe indicates that intensive measures 
are needed to control erosion. 

Windthrow hazard.—So characteristics affect the de- 
velopment of tree roots, and root, development determines 
the resistance of a tree to the force of the wind. 

A windthrow hazard rating of slight indicates that 
trees are not likely to be blown down by commonly oceur- 
rng winds. A rating of moderate indicates that some 
trees are likely to be blown down when the soil is unusu- 
ally wet or the wind velocity is unusually high. A rating 
of severe indicates that adequate root development 1s 
prevented by a high water table, a pan, or some other 
unfavorable characteristic, and that many trees probably 
will be blown down. 

Potential productivity—The ratings of potential pro- 
ductivity used in the descriptions of the woodland suita- 
bility groups indicate average annual growth. They can 
be translated into terms of board feet per acre or cords 
per acre, as follows: Very high, more than 395 board 
feet or more than 1.5 cords; high, 300 board feet or 
1 cord; medium, 940 board feet or 0.8 cord; dow, 160 
board feet or 0.3 cord; and very low, less than 125 board 
board feet or less than 0.1 cord. 

Species priority—The suggestions for species to be 
preferred for planting and species to be favored in 
managing the natural stands are based on the suitability 
of the soils for the different species and the relative 
commercial value of the suitable species. Disease and 
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insect hazards are not taken into account. The species are 
named in the order of preference. 


WOODLAND SUITABILITY GROUP A 


This group consists of moderately well drained to well 
drained, level to steep soils of the Alcona and McBride 
series. The McBride soils have a fragipan that can 
inhibit the growth of roots. 

Permeability of these soils is moderate. The available 
water capacity is moderate. Aeration is generally good 
but is restricted within the fragipan and during the wet 
months in spring and fall. Fertility is medium. 

The limitations of these soils for the production 
of trees are rated as follows: Seedling mortality, 
slight; plant competition, moderate; equipment limita- 
tion, slight; erosion hazard, slight to moderate; wind- 
throw hazard, slight. | 

These limitations do not prevent or significantly delay 
the reestablishment of well-stocked stands of desirable 
species. Stands can be established either by planting or 
by natural regeneration. Where the slope is more than 
6 percent, it is advisable to run roads and trails on the 
contour, to plant on the contour, and to operate logging 
equipment on the contour. Where the slope exceeds 18 
percent, the use of equipment is limited to some extent, 
and planting must be done by hand. 

Potential productivity is high for pine and also for 
aspen, oak, and other hardwoods. White pine, red pine, 
and white spruce are the species to be preferred for 
planting. Sugar maple, white pine, red. pine, апа bass- 
wood are the species to be favored in the natural stands. 


WOODLAND SUITABILITY GROUP B 

This group consists of moderately well drained to well 
drained, gently sloping to moderately steep soils of the 
Morley and St. Clair series. 

Permeability of these soils is moderately slow to very 
slow. Except for the soils that are severely eroded, aera- 
tion is fair, the available water capacity is high, and 
fertility is moderately high. The severely eroded soils 
have impaired aeration and reduced available water 
capacity. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, moderate 
to severe; plant competition, moderate to severe; equip- 
ment limitation, moderate; erosion hazard, moderate; 
windthrow hazard, slight. 

The effects of these limitations are moderately serious. 
So many natural seedlings may be lost that planting will 
be necessary to restock the stands. Plant eompetition 
delays and ean possibly prevent the establishment of 
adequate stands of desirable species. Chemieal or mechan- 
ical treatment or special site preparation may be needed 
to control the competing vegetation so that seedlings can 
get established. The use of equipment is limited where 
the slope exceeds 18 percent. On the lesser slopes, wetness 
restriets the use of equipment for as much as 9 months 
out of the year. Careless use of equipment can damage 
tree roots. For control of erosion, 16 1s advisable to run 
roads and trails on the contour, to plant on the contour, 
and to operate logeing equipment on the contour. Wind- 
throw is a significant hazard only in open stands. 

Potential productivity is low for pine but medium for 
aspen, oak, and other hardwoods. Norway spruce and 


white spruce, neither of which occurs in the natural 
stands, are the species to be preferred for planting. White 
pine can be planted where the soils are not severely 
eroded. Both red pine and white pine are subject to insect 
infestation. Red oak, white oak, sugar maple, and bass- 
wood are the species to be favored in the natural stands. 


WOODLAND SUITABILITY GROUP C 

This group consists of moderately well drained to well 
drained, level to moderately steep soils of the Mancelona 
and Menominee series. 

Permeability is rapid in the upper part of these soils 
and moderately slow in the lower part. The available 
water capacity is moderate. Aeration is good. Fertility 
is moderately low. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, slight; 
plant competition, slight; equipment limitation, slight; 
erosion hazard, slight to moderate; windthrow hazard, 
slight. 

These limitations do not prevent or significantly delay 
the establishment of well-stocked stands of desirable 
species, either by planting or by natural seeding. 
Droughtiness is a hazard in some areas in dry years. 
Insects and diseases, although not serious hazards, pre- 
sent some management problems. Because of the slight 
to moderate risk of erosion, roads and trails should be 
run on the contour and equipment should be operated on 
the contour. 

Potential productivity is high for pine, medium for 
aspen, low to medium for oak, and medium for other 
hardwoods. White pine, red pine, and white spruce are 
the species to be preferred for planting. Red pine, sugar 
maple, and white pine are the species to be favored in 
the natural stands. 


WOODLAND SUITABILITY GROUP D 

This group consists of moderately well drained to well 
drained, level to very steep, uneroded to severely eroded 
soils of the Celina, Marlette, and Miami series and one 
land type, Gullied land, loamy. 

Permeability of these soils is moderately slow. Fertility 
is high. The tmeroded soils have a high available water 
capacity and fair aeration. The moderately and severely 
eroded soils have a lower available water capacity than 
the uneroded ones and also are less well aerated, have 
poorer tilth and less favorable texture, and are subject 
to heavier runoff. 

'The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, slight; 
plant competition, moderate; equipment limitation, slight 
to severe; erosion hazard, moderate; windthrow hazard, 
slight. 

These limitations do not prevent the establishment of 
adequate stands of desirable species, but the moderate 
degree of plant competition delays it somewhat. Some 
seedlings may have to be replaced unless competing vege- 
tation is controlled either by chemical or mechanical 
methods or by special site preparation practices. Where 
the slope is more than 6 percent, it is advisable to run 
roads and trails on the contour and to operate logging 
equipment on the contour. The equipment limitation is 
significant, only where the slope is more than 18 percent. 
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Potential productivity is low for pine, high for spruce, 
very high for aspen, and very high for oak and other 
hardwoods. White spruce and Norway spruce, neither 
of which occurs in the natural stands, are the species to 
be preferred for planting. White pine can be planted 
where the soils are not severely eroded, but the economic 
feasibility of growing pine on these soils is questionable. 
Red oak, white oak, and white ash are the species to be 
favored in the natural stands. 


WOODLAND SUITABILITY GROUP E 


This group consists of well-drained, level to very steep 
soils of the Chelsea and Spinks series and one land type, 
Gullied land, sandy. 

Permeability of these soils is moderately rapid to 
rapid, aeration is good, the available water capacity is 
low to moderately low, and fertility is very low to low. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, slight; 
plant competition, slight; equipment limitation, slight to 
severe; erosion hazard, slight to moderate; windthrow 
hazard, slight. 

These limitations do not prevent or significantly delay 
the establishment of adequate stands of desirable species, 
either by planting or by natural seeding. The limitation 
on the use of equipment results from steep slopes and 
sandy texture. Building roads and trails on the contour 
makes it possible to use equipment without causing exces- 
sive erosion. The erosion hazard, though generally no 
more than moderate, is severe where the slope is more 
than 18 percent. 

Potential productivity is medium to high for pine, 
very low to low for spruce, medium for aspen, and low 
to medium for oak and other hardwoods. Red pine and 
white pine are the species to be preferred for planting. 
White pine, red pine, and sugar maple are the species to 
be preferred in the natural stands. 


WOODLAND SUITABILITY GROUP F 

This group consists of somewhat poorly drained, level 
to gently sloping soils of the Au Gres and Tedrow series. 
One of the Au Gres soils has a substratum of loamy to 
clayey material at a depth of 42 to 66 inches. 

Permeability of these soils is moderately rapid to 
rapid, the available water capacity is low to moderately 
low, and. fertility is low. Aeration is variable because of 
a fluctuating high water table. 

The limitations of these soils for the production 
of trees are rated as follows: Seedling mortality, moder- 
ate; plant competition, moderate; equipment limitation, 
moderate; erosion hazard, slight; windthrow hazard, 
moderate. 

These limitations are serious enough to delay the 
reestablishment of adequate stands of desirable species. 
Special site preparation or other measures are needed 
for control of competing vegetation. Wetness during 
spring and after rain in other seasons restricts the use 
of equipment, but generally for no more than 3 months 
in à year. Windthrow is a hazard, especially if openings 
are left when trees are removed, because root develop- 
ment is restricted and trees are not stable when the soils 
are excessively wet or when the wind velocity is high. 
Soil blowing is a hazard in dry weather. 


Potential productivity is low for pine, low to medium 
for spruce, medium for aspen, and low for other hard- 
woods. Tree planting is not normally undertaken. Aspen 
and spruce are to be favored in managing the natural 
stands. Aspen rates highest in potential productivity, but 
it is of low value and in addition is subject. to Hypoxylon 
canker. Oak is scarce and of poor quality. Economic 
returns from wood crops are likely to be low. 


WOODLAND SUITABILITY GROUP G 

This group consists of somewhat poorly drained, level 
to gently sloping soils of the Allendale, Belding, Brady, 
Fabius, Losco, Kibbie, Locke, Macomb, Matherton, Meta- 
mora, Richter, and Wasepi series. 

All these soils have a fluctuating high water table and 
consequently are saturated in spring and during wet 
weather in other seasons. Permeability and aeration are 
variable because of the fluctuations in the water table. 
Both fertility and the available water capacity are mainly 
moderate but range from low to moderately high. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, severe; 
plant competition, severe; equipment limitation, moder- 
ate; erosion hazard, slight: windthrow hazard, moderate. 

These limitations interfere seriously with the establish- 
ment of adequate stands of desirable species. The use of 
equipment is restricted or prevented by wetness for about 
3 months out of the year. Because of the high water table, 
the development of tree roots is restricted and trees are 
not stable enough to resist windthrow if released on all 
sides. The natural stands include many elms, and Dutch 
elm disease is common. 

Potential productivity is low for pine, medium for 
spruce, medium for aspen, and low for other hardwoods. 
Planting is practical only if drainage is improved artifi- 
cially. Norway spruce, white spruce, white-cedar, and 
white pine are the species to be preferred for planting 
where drainage has been provided. White ash, red maple, 
and silver maple are the species to be favored in man- 
aging the natural stands. 


WOODLAND SUITABILITY GROUP J 

This group consists of very poorly drained, level or 
depressional, organic soils of the Adrian, Carlisle, Ed- 
wards, Greenwood, Houghton, Linwood, Lupton, Spal- 
ding, Tawas, Warners, and Willette series. 

These soils have a high water table and are saturated 
most of the year. Permeability is rapid in the organic 
layers and variable in the mineral layers. Aeration is 
poor. The available water capacity is high, and fertility 
is low. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, severe; 
plant competition, severe; equipment. limitation, severe; 
erosion hazard, slight; windthrow hazard, severe. 

These limitations, in addition to the excessive wetness 
of the soils, make the establishment of trees very difficult. 
The severe limitation on the use of equipment is a result 
of the high water table and poor bearing capacity. Har- 
vesting is possible only when the soils are frozen. The 
shallow root zone and the instability of the soil material 
account for the severe hazard of windthrow. 
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Little information is available on potential produc- 
tivity. Growth of trees is extremely variable; it is gov- 
erned mainly by the depth to the water table. The natural 
stands consist of lowland hardwoods and swamp conifers. 
Very few areas of Spalding and Greenwood peats sup- 
port trees. 


WOODLAND SUITABILITY GROUP M 


This group consists of moderately well drained to well 
drained, level to very steep soils of the Boyer, Montcalm, 
and Oshtemo series. 

Permeability of these soils is moderately rapid, aera- 
tion is good, the available water capacity is moderately 
low, and fertility is low to moderately low. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, shght to 
moderate; plant competition, slight to moderate; equip- 
ment limitation, slight to moderate; erosion hazard, 
slight to moderate; windthrow hazard, slight. 

These limitations do not prevent the establishment of 
adequate stands of desirable species, though plant compe- 
tition may delay it somewhat. Planting may be needed. to 
fill in spots where seedlings have failed, unless competing 
vegetation is controlled by chemical or mechanical means 
оғ by special site preparation. Where the slope is more 
than 6 percent, it is advisable to run roads and trails on 
the contour, to plant on the contour, and to operate log- 
ging equipment on the contour. Where the slope exceeds 
18 percent, the use of equipment is limited significantly. 

Potential productivity is medium to high for pine, low 
to medium for spruce, and low to medium for hardwoods. 
White pine, red pine, and white spruce are the species 
to be preferred for planting. Oak, sugar maple, and bass- 
wood are the species to be favored in the natural stands. 


WOODLAND SUITABILITY GROUP О 

This group consists of poorly drained to well-drained, 
level or depressional soils of the Abscota, Algansee, 
Ceresco, Cohoctah, Glendora, and Sloan series. These 
soils are on bottom lands and are subject to flooding. 

Permeability of these soils ranges from moderate to 
rapid. Fertility and the available water capacity range 
from low to high. The somewhat poorly drained and 
poorly drained soils of the group are saturated because 
of a high water table and are poorly aerated. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, moderate; 
plant competition, moderate to severe; equipment limita- 
tion, moderate to severe; erosion hazard, slight; wind- 
throw hazard, moderate to severe. 

The effects of these limitations vary in severity, de- 
pending on the frequency of flooding. Plant competition 
delays or prevents the reestablishment of adequate stands 
through natural regeneration. Special site preparation 
and other measures are needed for control of competing 
vegetation. Flooding also interferes with the germination 
of seed and the growth of seedlings. Excessive wetness 
restricts or prohibits the use of equipment for as much as 
3 months out of the year. Windthrow is most likely dur- 
ing periods of flooding and high winds. Although the 
erosion hazard is slight, some gullying and streambank 
cutting take place. Dutch elm disease 1s prevalent. 


Potential productivity varies, depending on drainage 
and on the frequency of overflow. Only cottonwood 1s 
suitable for planting. 


WOODLAND SUITABILITY GROUP P 

This group consists of very poorly drained to poorly 
drained, level or depressional soils of the Berville, 
Brookston, Hoytville, Lenawee, Paulding, and Pewamo 
series. 

All the soils of this group have a high water table and 
are saturated unless artificially drained. Permeability is 
very slow to moderately slow, aeration is poor, the avail- 
able water capacity is moderately high to high, and fer- 
tility is moderately high to high. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, severe; 
plant competition, severe; equipment limitation, severe; 
erosion hazard, slight; windthrow hazard, severe. 

These limitations and the excessive wetness of the soils 
seriously impede the reestablishment of stands through 
natural regeneration, and planting is not likely to be 
successful unless the soils are drained artificially and the 
planting sites receive special preparation. For more than 
3 months out of the year, the use of equipment is difficult 
or impossible because of the high water table. Because 
of the severe hazard of windthrow, it is advisable to 
harvest by clear cutting in strips or patches, so as not to 
leave individual trees exposed to the wind. Dutch elm 
disease is a serious hazard, and other fungus diseases are 
likely to occur. 

Potential productivity is low to medium for most 
species. Red maple, white ash, and basswood are the 
species to be favored in managing the natural stands. 
Natural stands of spruce, aspen, and lowland hardwoods 
are poor. Upland oak and pine do nof grow on these soils. 
Planting generally is not practical unless artificial drain- 
age is provided. 


WOODLAND SUITABILITY GROUP U 


This group consists of moderately well drained and 
well drained, level to very steep, uneroded to severely 
eroded soils of the Dryden, Fox, Lapeer, Owosso, Sisson, 
Tuscola, and Ubly series. 

Permeability of these soils is generally moderate, and 
fertility is medium to high. The uneroded and moderately 
eroded soils have good aeration and a moderate to high 
available water capacity. The severely eroded soils have 
a lower available water capacity and are less well aerated. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, slight; 
plant competition, moderate; equipment limitation, slight 
to moderate; erosion hazard, slight to moderate; wind- 
throw hazard, slight. 

These limitations do not prevent the establishment of 
adequate stands of desirable species, but competition from. 
brush and weed trees causes some delay. Special site 
preparation or chemical or mechanical control of the 
competing vegetation is needed. Where the slope is more 
than 18 percent, the use of equipment is limited and 
planting must be done by hand. The use of logging equip- 
ment when the soil is wet is likely to cause some damage 
to tree roots. Where the slope is more than 6 percent, it 
is advisable to run roads and trails on the contour, and 
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to operate logging equipment on the contour. Plantations 
of conifers are subject to infestation with several kinds 
of insects, 

Potential productivity is high for pine and spruce and 
for oak and other hardwoods. White pine, red pine, Nor- 
way spruce, and white spruce are the species to be pre- 
ferred for planting. Spruce does not occur naturally, but 
can be established by planting. Red oak, white ash, white 
oak, and sugar maple are the species to be favored in the 
natural stands. 


WOODLAND SUITABILITY GROUP W 

This group consists of poorly drained, level or depres- 
sional soils of the Barry, Breckenridge, Brevort, Col- 
wood, Gilford, Granby, Munuscong, Mussey, Pinconning, 
Sebewa, and Tonkey series. 

These soils have a high water table and are saturated 
unless drained artificially. They differ widely in per- 
meability. Aeration is poor. Fertility ranges from low 
to moderately high, and the available water capacity 
ranges from low to high. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, severe; 
plant competition, severe; equipment limitation, severe; 
erosion hazard, slight; windthrow hazard, severe. 

These limitations make it almost impossible for trees 
to become reestablished through natural regeneration. 
Planting is not successful unless the soils are drained 
artificially and the sites receive special preparation. The 
high water table restricts the use of equipment and also 
limits the development of roots and thereby makes the 
trees susceptible to windthrow. Dutch elm disease is a 
serlous hazard, and other fungus diseases are likely to 
occur. 

Potential productivity is low to very low for aspen and 
other hardwoods and low for spruce, white-cedar, and 
swamp conifers. Pine and oak are not suited to these 
soils. Spruce and white-cedar should be favored in man- 
aging the existing stands. Because of the generally low 
productivity, no priority for planting is suggested. 


WOODLAND SUITABILITY GROUP Z 

This group consists of somewhat poorly drained, level 
to gently sloping soils of the Blount, Capac, Conover, 
Del Rey, Nappanee, and Roselms series. 

‘These soils have a fluctuating high water table. Perme- 
ability is very slow to moderately slow, aeration is gen- 
erally poor, the available water capacity is moderately 
high to high, and fertility is mode ately high to high. 

The limitations of these soils for the production of 
trees are rated as follows: Seedling mortality, moderate ; 
plant competition, severe; equipment limitation, moder- 
ate; erosion hazard, slight; windthrow hazard, moderate. 

These limitations and the poor drainage delay and may 
prevent the establishment of adequate stands of desirable 
species. Special site preparation and control of competing 
vegetation by either chemieal or mechanieal means are 
necessary. Many areas need to be drained artificially. 
Because of the windthrow hazard, cutting practices that 
leave individual trees released on all sides should be 
avoided. Excessive wetness limits the use of equipment 


for as much as 8 months out of the year. Dutch elm 
disease and other fungus diseases are prevalent. 

Potential productivity is low for pine, medium for 
aspen, and medium for oak and other hardwoods. White 
spruce, white pine, and Norway spruce are the species 
to be preferred for planting. Red oak, white ash, and 
basswood are the species to be favored in the natural 
stands. 


Wildlife : 

shows the relative suitability of the soils of 
Lapeer County for eight elements of wildlife habitat and 
for three kinds of wildlife. The ratings given in this 
table are based on soil properties only. Present land use, 
existing vegetation, and artificial drainage were disre- 
garded, because they are subject to change. Also dis- 
regarded were the size and shape of the soil areas and 
relations to adjoining soils. The ratings make it possible 
to judge what degree of success can be expected if a 
given area is managed as wildlife habitat, and what 
intensity of management is necessary. 

Each soil is rated as not suited, poorly suited, suited, 
or well suited for each of the following: 

Grain and seed crops—-In this category are corn, 
wheat, oats, barley, rye, buckwheat, millet, sorghum, soy- 
beans, and sunflowers. 

Grasses and legumes—ln this category are some of 
the common planted forage plants. Examples are 
brome, fescue, timothy, redtop, trefoil, orchardgrass, 
reed canarygrass, clover, alfalfa, and sudangrass. 

Wild herbaceous upland plants.—Yn this category are 
native annuals and perennials. Examples are strawber- 
ries, dandelions, goldenrod, wild oats, nightshade, rag- 
weed, lambsquarters, and native grasses. 

Hardwood woody plants.—Yn this category are trees 
and shrubs, both native and planted, that erow vigor- 
ously and produce heavy crops of fruit or seed. Examples 
are maple, beech, oak, poplar, birch, dogwood, raspberry, 
blackberry, cherry, hawthorn, viburnum, grape, blue- 
berry, willow, and wintergreen. 

Coniferous woody plants.—In this category are native 
and planted trees and shrubs. Examples are pine, spruce, 
white-cedar, hemlock, balsam fir, yew, larch, and juniper. 

Wetland food and. cover plants.—In this category are 
plants that provide food and cover for waterfowl and 
for furbearing animals. Examples are cattail, sedge, bul- 
rush, smartweed, wild millet, waterplantain, wildrice, 
arrowhead, pondweed, pickerelweed, wildcelery, duck- 
weed, and burreed. 

Shallow water developments.—These are impound- 
ments in which shallow water can be maintained at a 
desired level. Examples of the structures that may be 
used are low dikes, level ditches, shallow dugouts, and 
devices for controlling the water level in marshy streams 
and. channels. 

Eecavated ponds.—Ponds of this kind should not 
depend on runoff for a continuing supply of water, but 
runoff may be beneficial if it is not excessive and does 
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not cause harmful silting. Such ponds attract migrating 
waterfowl. 

On the basis of suitability for these eight elements 
of wildlife habitat, each soil is rated not suited, poorly 
suited, suited, or well suited as a habitat for the 
following: 

Opentand wildlife.-—In. this class are birds and mam- 
mals that normally frequent cropland, pastures, mead- 
ows, and areas overgrown with grasses, herbs, and 
shrubs. Examples are quail, pheasant, meadowlarks, 
prairie chickens, field sparrows, red foxes, cottontail 
rabbits, woodchucks, and hawks. 

Woodland wildlife.—In this class are birds and mam- 
mals that normally frequent areas that have a cover of 
hardwood trees, coniferous trees, shrubs, or mixtures of 
these. Examples are squirrels, raccoons, ruffed grouse, 
woodcock, turkeys, woodpeckers, warblers, nuthatches, 
deer, snowshoe rabbits, bear, bobcats, gray foxes, and 
owls. 

Wetland wiidlife—In this class are birds and mam- 
mals that frequent ponds, marshes, and swamps. Exam- 
ples are muskrats, beavers, otter, ducks, geese, herons, 
rails, kingfishers, mink, cranes, and bitterns. 


Engineering Uses of the Soils 


This section will be of special interest to engineers, 
contractors, farmers, and others who use soils as struc- 
tural or foundation material. 
describe and interpret soll properties that affect the con- 
struction and maintenance of roads and airports, pipe- 
lines, building foundations, water storage facilities, 
erosion control structures, drainage systems, and sewage 
disposal systems. Among the soll properties most sig- 
nificant in engineering are permeability, shear strength, 
density, shrink-swell potential, available water capacity, 
grain-size distribution, plasticity, and reaction. 
` The information given in this section can be used in— 


1. Planning and designing agricultural drainage 
systems, farm ponds, irrigation systems, diversion 
terraces, and other structures for controlling 
water and conserving soil. 

9. Selecting potential locations for highways, air- 
ports, pipelines, and underground cables. 

3. Locating probable sources of sand or gravel suit- 
able for use as construction material. 

4. Selecting potential industrial, commercial, resi- 
dential, and recreational areas. 

The data and interpretations reported here do not 
eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads or 
excavations deeper than the depths of the layers here 
described. Even in these situations, however, this section 
and the soil map are useful in that they indicate the kinds 
of problems that may be expected and provide a basis for 
planning detailed field investigations. 

Some terminology used by soil scientists may be un- 
familiar to engineers, and some words have different 
meanings in soil science than they have in engineering. 
Among the words that have special meanings in soil 
science are the following: gravel, sand, silt, clay, loam, 
surface soil, subsoil, and horizon. These and other special 
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terms are defined in the Glossary at the back of this 
publication. 


Engineering classification systems 


Two systems of classifying soils for engineering are in 
general use. One was developed by the American_Associa- 
tion of State Highway Officials (AASHO) and is 
commonly used by highway engineers. ‘The other, known 
as the Unified system, was developed by the U.S. Army 
Corps of Engineers It is the one generally used by 
Soil Conservation Service engineers. 

In the AASHO system, each soil is placed in one of 
seven basic groups, ranging from A-1 through А-7, on 
the basis of grain-size distribution, liquid limit, and plas- 
ticity index. In group A-1 are gravelly soils of high 
bearing strength, the best soils for subgrade (founda- 
tion). At the other extreme, in group A-7, are clay soils 
that have low strength when wet and are the poorest; soils 
for subgrade. If laboratory data are available to justify 
a further breakdown, the A-1 group is subdivided into 
А-1-а and A-1-b; the A-2 group into А-9-4, A-2-5, 
A-2-6, and A-2-7; and the А-7 group into А—7—5 and 
А-7-6. Also, provided that laboratory data are available, 
the relative engineering values of the soils within any 
group can be indicated by group index numbers, which 
range from 0 for the best soils in the group to 20 for 
the poorest. The group index number, if one has been 
determined, is added in parentheses to the group symbol, 
in this manner: А-1-а(0). 

In the Unified system, soils are classified into 15 groups, 
according to particle-size distribution, plasticity, liquid 
limit, and organic-matter content. There are eight classes 
of coarse-grained soils, identified by the symbols GW, 
GP, GM, GC, SW, SP, SM, and SC: six classes of fine- 
grained soils, identified by the symbols ML, CL, OL, 
МН, CH, and OH; and one class of highly organic soils, 
identified by the symbol Pt. 

[Kable 4]gives both the AASHO and the Unified classi- 
fications for tested soils of Lapeer County; gives 
estimated classifications, according to both systems, for 
all the soils mapped in the county. also gives the 

JSDA textural classification for each soll. In this system, 
used by the agricultural scientists, the classification is 
based on the proportions of sand, silt, and clay particles. 


Engineering test data 

gives data obtained by laboratory analysis of 
three soils representing three different series. Each soil 
was sampled at three different locations. Not all layers 
of all soils are represented. The samples were analyzed 
according to standard procedures in the laboratories of 
the Bureau of Public Roads. The data obtained do not 
represent the entire range of soil properties in the county, 
or even the entire range for the three series sampled. 

The mechanical analysis data were obtained by a com- 
bination of the sieve and hydrometer methods. The 
particle-size classes do not coincide with those used in 
the system by which the USDA. textural classes are 
determined. ay] 


5 Italice numbers in parentheses refer to Literature Cited, p. 148. 
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[Wel suited" means the soils have no limitations that cannot easily be overcome; 
wildlife habitat is questionable; 


SOIL SURVEY 


TABLE 3.—Suitability of soils for elements of 


“not suited” 


“suited”? means limitations need to be recognized but 
means extreme measures 


would be needed to 


Soil series and 
map symbols 


Аведенов 
Adrians Ad- а occ ge Spa да 
Alcona: AIA, AIB, AIC. ~~ ------------------ 
Alsanseerz -АПс-сссесежсьа санасы sche сарт sua ee { 
Allendale: AoA, AoB__------------------------- 
Au Gres: AsB, [S ENDE RNC NNUS Е 
Barry; Baroc eresas в қа ee 
Belding: BeA, BeB_____.. Lue 
Belding, clay subsoil variant: BfA, НВ. 2-2 
ВегуШе: Bh 
Blount: BIA BIB ВІВ азана А 
Borrow Pitê: Bp aa aaa o aes 
Boyer: 
BEA, BEB; BrC, BSA, BSB; ВзС AS E a 
BrD, BsD Danai e iun ees EFE T AME eee 
BFE. BFE санамыз азабына аша ad Д 
Brady: BtA, BtB. 
Breckenridge: 
Brovort;. BR a e aa خخ‎ тас а ааа eet 
Brookston: Bw... 
Capac: CaA, CaB........ wo ышы LA ee M 
Carlisle: ! 
Celina: 
Ceresco: 
Chelsea: ChB, ChC, ChD..... Z хас t ees 
Cohóoctadiz Cm- ыз зди E tee bee 
Colwood:. SC Oss ы аса и hon аа о 


Conover: CvA, CvB. eres ere е елы 


Del Rey: DrA, DrB.. 


Dryden: 
Edwards: 
Fabius: 


For Wasepi part of these 


Wasepi series. 
Fox: 
Gilford: 
Glendora: 
Granby: 
Gravel pits: 
Greenwood. 


Mapped only with Spalding soils. 
Gs, Gü... - 


Gullied land: 
Houghton: 
Hoytville: 
Tosco: loA.......... 
Kibbie: 
Lapeer: 


LaA, LaB, LaB2, LaC, LaC2, LaC3 


Elements of wildlife habitat 


Grain and 
seed crops 


Grasses and 
legumes 


Wild herbaceous 
upland plants 


Hardwood 
woody plants 


БА (ha еа AEE 
mapping units, 


FOAM FoB. FOC онн атоо ате | 


Hopp аа шёдигсошсәззсг 
LAE 2 Laks, laf oe ele ee AS oe бадан 


Lenawee: 
Linwood: 
Locke: 
Lupton: 
Macomb: 
Made land: 
Mancelona, 
MeC2. 


moderately 


fine 


See footnotes at end of table. 


substratum: 


| Well suited... | 


Бай аш 25285 š | 
| Suited. ---------- 


see | 


! Not suited 3____ 
Suited 152-. Se 
2 


| Not suited... wal 


Suited 224-23 
Not suited... 


Suited- 2...2. Í 


әліге s c ee. 
Well suited 1_____- | 


Suited 


Well важеа! 
Not suited____ 
Ñuited __________ 


Well suited 
Suited і... 


Poorly suited....... i 
Not suited. 
Poorly suited !.... 
Suited. ---.------ 
Suited 


Well suited... 
Poorly suited... 
Not suited... 
Well suited 1... | 
Not suited) 
Suited. |... s. 
Not suited........ 
Suited. Loss 
2 


© Not suited... 


Suited- Loss 
Not suited. 
Well suited. 2.2. 
беа... 
Suited_...------- 


Well suited і... 
Suited_____ 2-22. 


Suited______-..-- | 
| Well suited 1... 
| Suited__ 
(7) 


Suited- 


Suited ORNA 
Well suited 1______ 
Suited 1_ 
Well suited і... 
Suited___ 
Not suited-------. 
Well suited_______ 


Poorly suited | NER 


Well suited 122 l 
Suited. == 2-5 i 
Suited_ Listed 


Well suited. - z 


. Not suited... 
Suited. 


Well suited. | 


байға. 
Not suited з... 
Suited L. u cu 


N ot suited. 


Poorly suited... 
Not suited. À 
Well suited 12. 
Suited... 
Suited......... 
Well suited... 
Suited. 
Poorly suited... 


Wel Таш ПаК 


Not suited-------- 
Suited___._------ 
2 


Suited- l l l 


| Well suited------- 


| Well suited__......_| 
| Poorly suited... 


Well suited. ------ 
Poorly suited... 
Well suited- ------ 
Well suited... 
Well suited... 
Well suited... 
Well suited 1... 
Well suited... 
Well suited_______ | 


Well suited_.____- 
Well suited... 
Well suited... 


Well suited 1... 
Well suited... 
Poorly suited... 
Well suited_______ | 


Poorly suited 3____ 
Well suited 1... 
Well suited. | 
Well suited. 
Well suited. ...... 
Poorly suited... 

Well suited. ...... 


Well suited. ...... | 

Well suited 1______ | 

Poorly suited 3____ 

Well suited 1______ 
2 


( 
Not suited... | 


Poorly suited... -- 
Poorly suited. 


Well suited. ------ 
Well suited... 


Well suited. 
Well suited... 
Well suited... 
Well suited 1 
Poorly suited... 
Well suited. ...... 
| Poorly suited- ---- 
Well suited... 


Wa suited. 


.| Not suited- 


Suited 


Well suited 1... 
Well suited... 
(9 


Well suited... 
Well suited !...... 
Well suited 1..2... 
Well suited 12 
Well suited- ------ 
Not suited. | 
Well виса... 
Well suited... 
Poorly suited... 
Басса... 
Well suited БЕН 
Well suited. _____- 
Well suited... 
Well suited... 
Not suited... 
Well suited... 


Well suited _ 
Well suited 1 


Not suited..------- 
Poorly suited __ 


w ell suited 1... 


Well suited. ------ 
Well suited. ------ 
Well suited. .....- 


Well suited. ------ 
Not suited... ---- 
Woll suited. ...... 
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wildlife habitat and for kinds of wildlife 


can be overcome through good management and carcful design; “poorly suited" means limitations are severe, and the use of the soils for 
overcome limitations, and use of the soils for wildlife habitat is generally unsound or impractieal] 


| Elements of wildlife habitat—Continued Kinds of wildlife 
[е Soe — ———Ó NC TRA PEN i ne ees = 
н Я 
i 
Coniferous Wetland food Shallow water Exeavated Openland Woodland Wetland 
| woody plants and cover plants developments ponds wildlife wildlife | wildlife 
CR case е e pente) ea Aes 6: EM 
| Poorly suited_......; Not suited........| Not suited.....-.-| Not suited... Well suited. Suited. | Not suited. 
Not suited- ..----- Well suited- ------ Well воіеа...) Well suited... Not suited_..-.-) Not suited... | Suited. 
Poorly suited.....| Not suited........| Not suited._......| Not suited------| Well suited_____ Well suited_____ | Not suited. 
Poorly suited... Suited 2.2.2... Suited_____... Suited. ........| Well suited... Suited. -- | Suited. 
Poorly suited... Suited Suited.. À ...| Suited.........| Well suited. „| Suited- -- Suited. 
Poorly suited... Suited____---_--- Suited. Suited n- Well suited_.....| Suited. ---..-.--| Suited. 
Suited --------~- Well suited. ------| Wellsuited.......| Well suited. ....| Well suited !....| Well suited. _ Well suited. 
Poorly suited. | Suited Suited____--....- Suited... ----| Well suited......| Suited- --.n---- Suited. 
Poorly suited... ...| Suited_______....] Suited- ...-) Suited. Well suited... -| Suited___....---| Suited. 
Suited...........| Well suited- ------ Well suited -| Well suited. _....| Well suited !....| Well воіеа... Well suited. 
Poorly suited... | Suited_...-------| Suitod.......-....| Биед... ..| Well suited... Poorly suited... Suited. 
E таныла ы (Фуд зы RN (сы іс m БЕ НЯ (Мас йет тз >» ае cae Ae Qy tl @). 
Poorly suited... Not suited........| Not suited.....--.| Not suited------| Well suited... Suited. occ. | Not suited. 
Poorly suited.....| Not suited........| Not suited--------| Not suited......| Suited- .-..| Suited... Not suited. 
| Poorly suited_...._| Not suited... Not suited... Not suited......| Poorly suited... Poorly suited... Nu Not suited. 
| Poorly suited... Suited_____. .| Suited__ „| Suited........._] Well suited ?____} Suited__ a-a) Suited. 
| Suited... Well suited... Well suited. Well suited. ....| Well suited 1....| Well suited 1 Well suited. 
| Байей SEE as Well suited... Well suited........| Well suited_..._| Well suited 1____] Suited..........| Well suited. 
| Suited Well suited------- Well suited.......| Well suited... Well suited 1____| Well suited !____| Well suited. 
| Poorly suited... Suited____.. Suited | Suited Well suited___._| Well suited...) Suited. 
Not suited_ 2221 Well suited. . Well suited. .......| Well suited... Not suited......| Not suited------| Well suited. 
Poorly suited... Not suited........| Not suited___._...] Not suited... ..| Well suited_._..] Well suited... .| Not suited. 
Poorly suited...) Suited... suited 2222.2... Suited] Well suited_..._) Suited Suited. 
Well suited 2... Not suited___..__.] Not suited_______- Not suited.__._.| Not suited... Poorly suited... Not suited. 
| Well suited.........-| Well suited_______ Well suited..-_____ Well suited......| Not suited з... Buited--------- Well suited. 
; Suited_____....._-] Well suited... Well suited... ....; Well suited.....| Well suited 1____| Well suited ?....| Well suited. 
| Poorly suited____. Suited aaa] Suited ll 2202...) Suited -------- Well suited__ Well suited... Suited. 
‚ Poorly suited_____ Suited... Suited__________- Suited... .-----| Well suited..._..| Well suited. .....| Suited. 
| Poorly suited.....| Not suited________ Not suited........| Not suited__..._] Well suited_____ Well suited... | Not suited. 
| Not suited- | Well suited. ______ Well suited... .....| Well suited... Not suited______| Not suited______) Suited. 
| Poorly suited_____ Suited . Suited ыш lcs -| Suited 2... ss Well suited. _.__} Suited- --------| Suited. 
| 
| Poorly suited... Not suited... | Not suited________| Not suited .....| Well suited___._] Well suited... Not suited. 
| "Sullod sss Well suited.....___| Wellsuitcd.......| Well suited... Well suited 1____| Well suited 1... __| Well suited. 
| Well suited.......| Well suited__...__| Well suited. ______ Well suited___...| Not suited 3. ___| Suited ё Well suited. 
Suited___.------- Well suited___._..) Well suited... Well suited ......| Well suited 1._..) Well suited !......| Well suited. 
(Ола eret ЕЖ M) eut канын Jd Soe wee eS SSA O CO NEHMEN QNEM HCM P) TEENS ce ВЕ (2). 
Not suited... Well suited... Well suited_._..._] Well suited... Not suited...) Not suited... Suited. 
Well suited.......| Not suited__._.-_.] Not suited_._.____] Not suited... __| Not suited..__...] Not suited__..__) Not suited. 
| Not suited. -.--.-| Well suited_.._.._| Well suited Well suited.....| Not suited......; Not suited...) Suited. 
; Suited Е ..| Well suited.......| Well suited...----- Well suited......| Suited !... l Well suited......| Well suited. 
| Poorly ‘suited... Suited......--___.| байей..--.--.-.--- Suited----------] Well suited. --- Suited__- 22-2 | Suited. 
| Poorly suited. _ Suited... | Suited. Ls... Suited... | Well suited_._.-| Well suited_.-..) Suited. 
Poorly suited____.]| Not suited_....___| Not suited-.------| Not suited_.--_ .| Well suited__.__| Well suited.__..] Not suited. 
Poorly suited.....| Not suited_......__| Notsuited........| Not suited...-__| Suited. --| Well suited... Not suited. 
Poorly suited.....| Not suited... ...| Notsuited. ......| Not suited .....| Poorly suited. | Suited. | Not suited. 
Байса--.-------- | Well suited.....-..| Well suited..-._...) Well suited. Well suited і. Well suited t... ¦ Well suited. 
Not suited... Well suited.......| Well suited___....) Well suited. .--- Not suited......| Not suited......| Suited. 
Poorly suited... Suited... sat BSuited. as e | Suited____-..--- Well suited__.__} Well suited... _ Suited. 
Not suited.......| Well suited- .| Ванеа Well suited. -...-| Not suited-~----| Notsuited...... Suited. 
Poorly suited. ....| Suited .--.- Suited hs кыы take Suited_...---._.! Well suited... .-| Well suited- . - oe 
дуа I tne wata sea ka a S ылы EE БЕРЕ ТЕК (mC) Ea GE Ан. DNE ФУ 
| Poorly suited. ....| Not suited... Not suited. ......] Not suited... ---| Well suited__._.] Suited. Not suited. 
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Soil series and 
map symbols 


Elements of wildlife habitat 


Grain and 


Grasses and 


TABLE 3. Suitability of. souls уе elements of 


Wild herbaceous 


| 
Hardwood | 


i 
I 
seed crops legumes | upland plants woody plants 
Marlette: | | 
ҒА, MFB, MfB2, МЖС, MfC2, MfC3.........| Well suited- ......--! Well suited.______ Well suited- ------ Well suited... 
102 MTD ei n enaura a a МА ses aden Poorly suited... | Suited Well suited_......-| Well suited. ___.__- | 
ТЕ MITES S e Te E Be ЕТЕНЕ ta s „жы Not suited... ......j Poorly suited. Well suited... Well suited. 202... 
Matherton: MhA, MhB.........- — ES ; Suited- ----------| Suited- ана Well suited... Well suited- ------ 
McBride: 
kB, MkB2, MkC2, MIA, MIB, MIB2, MIC, | Well suited. ...... Well suited.......| Wellsuited.......| Well suited. ------! 
M ІС2, MIC3. | i 
ID, МІ D2.-MID3s xu sse РОНЕ Е Poorly suited_...--| Suited. ESE | Well suited ........-| Well suited... | 
[5M CT к нени адаи | Not suitcd........| Poorly suited. .....| Well suited... Well suited- ------ I 
Menominee: | | | 
mi; MMB МАС 22222226. ш rus ааа Suited... _____ Suited o ЫЫ ! Well suited.......| Suited | 
mue c жа а НАЕ SA Poorly suited... Poorly suited_.... Wellsuited.......| Suited. . 
Metamora: MnA, MnB.. Асеке кр нан SUb6d.ecs cii. Өш еа ——.-------- : Well suited. ......| Well suited... 
Miami: | 
оВ, MoB2, MoC, MoC2, MpC3.... c... Well suited_______| Well suited. Well suited. ______ | Well suited... 
oD, MoD2, Mp D3.. ave eae --| Poorly suited- ---- Suited............ Well suited- ------ | Well suited. 
oE, MoE2, MoF, Mo F2, Mp ›ЕЗ, Mi p E HERE Not suited........| Poorly suited... ; Well suited. ......| Well suited... | 
Montcalm: i 
a MrB, MrC, MsA, MsB-----------------! Suited- ---------- Suited- ---------- | Well suited... Suited. ---------- 
жыйы Nore чыш б adr а eh EA Poorly suited. ....| Poorly suited...) Well suited- ------| Suited- ---------- 
ГЕ, МЕ ины дд NO а ete азы aie поз Not suited... Not suited .......| Well suited... Suited... 
Morley: | 
tB, MtB2, МЖС, MtC2, MuC3....... -.--| Well suited. . Well suited... Well suited... Well suited... 
ЕМО Soe ais тымы лы ыт а ee eel Poorly suited... .. Suited. _._..-..---| Well suited... Well suited... 
ӘБ Fo See мае ee te ee a ИЕККЕ Not suited........ Poorly suited_ -| Well suited... Well suited... 
Munuseong: Муса ааа ll. 222... Well suited 12 Well suited 1... MN Well suited 1...2. Well suited 1______ 
Misseys! (MWe 2252 лас mmc E eee Ê Suited 1... с д Buited е8 | Well suited 1______. Well suited 1... 
For Gilford part of this mapping unit, see | 
Gilford series. | | | 
Nappance: МаА, NaB, МрА, МрВ2......-........ Suited: © 22cm bees Suited 1_________- | Well suited t_____- Suited 1..2... | 
Oshtemo: ОЗА, Оз В, Qus. тулы е ну Suited ise ake Suited? css ' Well suited... Ss 2...1 
Owosso: OwA, OwB, OwC, OwC2______________- Well suited... Well suited- ------ Well suited------- Well suited- ------ 
Paulding’ „Ра m pm asas duse ла eem Poorly suited !....| Well suited !______ | Duited Ea : Well suited t______ 
Pewamo: Ре Ри LES ك‎ | Well suited 1______ Well suited 1_ _-, Well suited 1_.____ | Well suited t- 
Pinconnings: “Pie. зе see Дала a ра Suited і... Suited 2...2. Well suited 17.2. Well suited і. 
Richter: RecA, КсВ_——————.—--—---—-----—-—---——-- Suited- --------—- бегей. Well suited_______ Poorly suited. ...... 
Roselms: КоА, RoB, КоВ... Suited 1... ------ Suited 1..2... Well suited 1..2. Suited- ---------- 
St Claire SCBA ЕС ee ee д Эш еск с -сосаша Suited- --------- Well suited... Well suited... 
ере а OS Essa аъ SER Bou ecko nee Well suited 1_____- Well suited БИЕ Well suited !______ Well suited і... 
Sisson: SFB, SfB2, SFC, SfC2... eae Well ѕзиеа | Well suited... Well suited... Well suited... 
loan: (©з Ee аде ош шылкы ыыы Not suited 322- ‚ Poorly suited 3....| Poorly suited §____| Suited ё... 
Spalding бо қасыды с шч I гын ee | Not suited-------- Not suited... Not suited-------- Not suited 
For Greenwood part of this mapping unit, see | | 
Greenwood series. | | | 
Spinks: i | 
SpA, ор SPO тг ее ані д адаса aa Suited_.___..-____} Suited- ---------- Well suited------- Sulted. Ад 
SPD es pp M MR M AER | Poorly suited... Poorly suited... Well suited... Suited- ---------- 
SPES OR ataa zaa e EDS SEE | Not suited... Not suited... Well suited... Suited... Le 
"TawRBS aras gc unus ва ара ees Адыг | Not suited 3_____. Not suited... Poorly suited... Not suitod .-- 
Tedrow: TeA, ТеВ-—-------—---—-----------—---—-—- SUC SEs am Suited. Well suited ....... Well suited... 
TONEKE TOSS 2c 83 ЫДЫ ШЫ A унынын да Well suited !__ Well suited 1______ Well suited 1___.__ Well suited 1... 
Tuscolas: Pu ГИ ВЕ ШЕ лез Sa Ы) Well suited... Well suited... Well suited. Well suited- ------ 
Ubly:- «ОБА ШЕВ elem Well suited... À Well suited. ------ Well suited- ...... Well suited... 
Warners: МБ аа сара а Not suited-------- | Not suited... Poorly suited... Not suited. 
Wasepi: WsA, WsB_ .--__-_--------.-_-_----- Suited. 2222 8. - шеа. 22.2.2222 Well suited. 2... Well suited____ 
Willette: WE o аа eee ысымен Not suited-------- Not suited-------- Poorly suited. .... Not suited... À 


1 If soils are drained. If soils are not drained, the rating is lower. 


2 Most areas are 


е questionable as sites for wildlife; onsite study is needed. 
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wildlife habitat and for kinds of wildlife—Continued 


Elements of wildlife habitat—Continued 


Kinds of wildlife 


Poorly suited... 


Poorly suited... 
Poorly suited... 


Poorly suited... 
Poorly suited... 
Poorly suited__._- 


Poorly suited... 
Poorly suited... 
Poorly suited__-_-- 


Poorly suited----- 
Poorly suited... 


| Poorly suited... 


Poorly suited..... | 


Poorly suited..... 
Poorly suited... 
Well suited. 
бшбеаш-.-------- 


Poorly suited----- 
Poorly suited. --- 
Poorly suited... 
Suited__._..-.--- 


Poorly suited... 
Poorly suited... 
Poorly suited... 
Suited. 
Poorly suited..... 
Well suited... 
Not suited- ------ 


Poorly suited... 
Poorly suited..... 
Poorly suited..... 
Not suited. 
Poorly suited... 
иеа 2..2... 
Poorly suited. .... 
Poorly suited_ 
Not suited. ...... 
Poorly suited... 
Not suited. 


Not suited... 


Not suited... 
Not suited... 


Not suited... -- 
Not suited... 
Suited. -ao 


Not suited... --- 
Not suited. ---- 


Not suited... 


Not suited.. 
Not suited. ......- 
Not suited........ 


Not suited... u À 
Not suited... À 
Not suited__.----- 


Suited... 
Not suited... - 
Not suited... 
Well suited Mop 


Well suited_______ 
Well suited. ...... 


Not suited... 


Not suited........ 


Not suited_._____- 
Well suited_______ 


Not suited... 
Not suited 


Not suited... 
Not suited... iu 
Suited... 


Not suited-------- 
Not + 
ot suited... - 


Not suited... 
Not suited... -- 
Not suited-------- 


Not suited... E 
Not suited- a.a 
Not suited... 
Well suited... 
Well suited... 


Suited... 
Not suited- ---- 
Not suited... 
Well suited... 
Well suited. .....- 
Well suited... 


Not suited... - 
Well suited... zü 
Not suited... 
Well suited... 
Well suited... 


Not suited-------- 
Not suited... 
Not suited... 
Well suited. 


Not suited... none 
SONS suited... == - 


Not suited... 


Not suited... 
Not suited- 


Not suited... 
Not suited... 
Suited- 


Not suited... - 
Not suited... 
Not suited... 


Not suited... 
Not suited... 
Not suited------ 


Not suited...... 
Not suited... 
Not suited... 
Well suited... 
Well suited... 


Suited... 
Not suited... 
Not suited... 
Well suited. ...- 
Well suited... 
Well suited... 
Suited... 
Suited- ........ 
Not suited... 
Well suited... 


Not suited ..... 
Not suited... .. 
Not suited... 
Well suited... 


Suited... 


Poorly suited... 


Well suited- ~~- 
Suited........ 
Poorly suited... 
Well suited 1___ 
Well suited 1__-- 


Well suited 1... 


-| Well suited... 
Suited RSEN Well suited 1... 
Well suited 1___ _ 
Well suited 1____ 
Well suited. __- 
Well suited !___- 
Well suited... 
Well suited !__ .. 
Well suited. ... 
Not suited е... 
Not suited... 


Poorly suited... 
Not suited... 


Well suited 1. _ 
Well suited... 
Well suited- -~ 
Not suited... 
Well suited. ... 
Not suited... 


* If soils are not drained. If soils are drained, the rating is higher. 


412-409--71----Т 


-| Well suited... 


Suited. - 


-| Suited. са 
-| Suited... .-__ 32 
-| Suited. 


-| Well suited. .... 
-| Well suited... 
Posty suited... | 


Well suited... 


Suited. =. 


Poorly suited... 


-| Well suited... 
= Well suited. ---- 


Well suited 1- -. 
Well suited !____ 


-| Well suited... 


Suited 


- Well suited E 
= | Well suited- 


Pooky suited... 


- Not suited__ -- 


-| Well suited 3... 
-| Well suited. .... 
-| Well suited... 
-| Not suited... 
ЕСІП БРИ 
-| Not suited... 


| 


Coniferous Wetland food Shallow water Excavated Openland Woodland Wetland 
woody plants and cover plants developments ponds wildlife wildlife wildlife 
Poorly suited... Not suited... ....| Not suited... Not suited... Well suited- Well suited... Not suited. 
| Poorly suited____. Not suited... Not suited... - Not suited... Suited... Well suited_____ Not suited. 
Poorly suited____- Not suited__.___._] Not suited... -- Not suited... Poorly suited.__| Suited... Not suited. 
Poorly suited... Suited. Suited- J. l. c. Suited____-.___ Well suited... Well suited. ---- Suited. 


Not suited. 


Not suited. 
Not suited. 


Not suited. 
Not suited. 
Suited. 


Not suited. 
Not suited. 
Not suited. 


Not suited. 
Not suited. 
Not suited. 


Not suited. 
Not suited. 
Not suited. 
Well suited. 
Well suited. 


Suited. 
Not suited. 
Not suited. 
Well suited. 
Well suited. 
Well suited. 
Suited. 
Suited. 
Not suited. 
Well suited. 
Not suited. 
Well suited. 
Suited. 


Not suited. 
Not suited. 
Not suited. 
Suited. 
Suited. 
Well suited. 
Not suited. 
Not suited. 
Suited. 
Suited. 
Suited. 
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TABLE 4.— Engineering 


[Tests performed by the Bureau of Public Roads in accordance with standard 


Mechanical analysis ! 
| Bureau of 
Public Depth 
Soil and location of sample Parent material Roads from Percentage passing sieve— 
report surface 
No. 
| 3/4-in. 3/8-in. No. 4 
(4.7 mm.) 
Chelsea loamy sand: i Inches 
SEMSEASEAHSWH sec. 23, T. 9 N., R. 11 Е... Glacial drift. | 8-40931 8-18 100 | 99 98 
| S-40932 18-30. Jose eee oboe dee ыы ыы ады 
S-40933 36200 |i аа sol SED 
¦ 8-409034 | 60-84 VESTS Sat sas ad 
SWIANWASEMSEM sec. 21, T. 9 N., R. 10 Е... Glacial drift. 8-40935 4-28. E E EEE 
| 8-406 PAo aE a са aL mecs 
i S-407 56598: ا کک کے ےک کک ا‎ 
8-40938 08-186. aa a асса 
S-40939 136 100 98 91 
NWANWHASWHASEM вес. 9, T. 9 N., R. 10 E.-.| Terrace deposits. 8-40940 9=25 асшы 100 99 
85-40941 29500") РЕС зды Ca ы ые басыны 
85-40942 38-96 ]|.......... 100 99 
Lapeer sandy loam: | 
SWIZNW24 вес. 30, T. 7 N., R. 11 E---------- Wisconsin glacial Б-40952 0-8 95 94 93 
till. S-40953 28-40 | 100 99 | 99 
| 8-40954 40 -.--...... 100 99 | 
| 
SEYAN W1⁄N W1⁄ N11⁄ sec. 4, T. 6 N., R. 10 E..| Wisconsin glacial 8-40955 0-9 96 93 91 
till. 5-40956 17-26 97 95 93 
8-40957 26-45 97 93 89 
8-40958 45 96 93 89 
ХЕММЕМ sec. 21, T. 6 N., R. 10 E----------- Wisconsin glacial 8-40959 0-7 97 94 91 
till. $-40960 26-34 98 96 94 
8-40961 34 98 95 91 
Roselms clay loam: 
NENEN sec. 13, T. 10 N., R. 10 E..........- Lacustrine clay of 8-40943 T leas E 
glacial Lake 8-40944 со КИ ЕЦ | боза ыш лш ызын 
Silverwood. 8-40945 2k. [hlc ES sat Балада даа 
МЕМ УУУ sec. 12, T. 10 N., R. 10 E.........- Lacustrine clay of 8-40946 0-9 |... 100 99 
glacial Lake S-40947 10-20. Li. ےک کے ا کے کد‎ loves eed 
Silverwood. S-40948 23° Ea SA E ЕЕЕ ETE РБЕ | 
NWIAN ММ вес. 30, T. 10 N., R. 11 E.......... Lacustrine clay of 8-40949 OT. A2 КЕННЕН тн 
glacial Lake 5-40950 8-16. ананын tee Scere is л ич Ад 
Silverwood. 8-40951 24. [cuc uu sZ sma |---------- 
| I 


1 Mechanical analysis according to AASTIO Designation: T 88 (I). Results obtained by this procedure may differ from results ob- 
tained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the 
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that more than 2 milli- 
meters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method and the material more than 2 millimeters 
in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable for use 
in naming the textural classes of the soils. 
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test data 
procedures of the American Association of State Highway Officials (AASHO)] 
Mechanical analysis \—Continued Classification 
Percentage passing sieve—Continued Percentage smaller than— Liquid Plasticity 
limit index 
AASHO Unified ? 
No. 10 No. 40 No. 200 0.05 0.02 0.005 0.002 
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) mm. mm. mm. mm. 
Percent 
96 79 11 10 9 7 6 3 NP 3 NP | А-2-4(0) SP-SM 
100 91 9 8 6 5 5 NP NP | A-3(0 SP-SM 
100 98 6 5 5 3 3 NP NP | A-3(0 SP-SM 
100 96 4 4 4 4 4 NP NP | A-3(0) SP 
100 82 10 9 7 4 3 NP NP | A-3(0) SP-SM 
100 81 11 9 7 4 3 NP NP | A-2-4(0) SP-SM 
100 82 5 4 4 3 3 NP NP | A-3(0) SP-SM 
100 82 3 2 2 2 1 NP NP | A-3(0) SP 
81 66 3 3 3 3 3 NP NP | A-3(0) SP 
98 93 17 11 10 7 6 NP NP | А-2-4(0) SM 
100 99 7 4 3 3 2 NP NP | А-3(0) SP-SM 
97 91 9 6 4 3 3 NP NP | A-3(0) SP-SM 
92 88 40 35 22 10 6 NP NP | A-4(1) SM 
98 95 55 49 33 22 18 25 12 | A-6(5) CL 
98 96 64 54 32 16 12 17 3 | A-4(6) ML 
| 89 78 28 24 17 8 4 NP NP | А-2-4(0) SM 
90 79 35 5 28 17 14 22 10 | А-2-4(0) SC 
86 71 27 23 17 9 6 NP NP | А-2-4(0 SM 
83 62 17 15 12 7 5 NP NP | А-2-4(0) SM 
88 79 38 32 26 15 11 18 4 | А-4() SM-SC 
91 82 47 44 36 26 20 30 16 | А-6(4) SC 
86 75 42 39 28 16 il 17 5 | A-4(1) 8М-8О 
100 98 | 82 76 58 40 28 41 16 | А-7-6(10) ML-CL 
100 99 88 84 78 64 50 49 27 | A-7-6(17) CL 
کا‎ costes oe 99 99 95 88 70 55 29 | A~7-6(19) CH 
97 92 64 59 50 36 26 36 15 | A-6(10) CL 
100 99 92 91 89 83 66 62 86 | А-7-6(20) CH 
100 99 97 97 94 86 63 55 30 | A-7-6(19) CH 
100 96 77 71 55 42 31 37 16 | A-6(10) CL 
100 99 88 85 78 70 58 60 35 | А-7-6(20) CH 
pee enous ық MER 100 99 97 89 72 61 34 | А-7-6(20) CH 


? The Soil Conservation Service and the Bureau of Public Roads have agreed that any soil that has a plasticity index within two 
points of the A-line is to be given a borderline classification. SP-SM is an example of such a borderline classification. 
3 NP=Nopplastic. 
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TABLE 5.—Estimated engineering 


Depth to Classification 
seasonal Depth 
Soil series and map symbols high from 
water surface USDA texture 
, table? 
Ft. In. 
АБабобар Ab езгер ын as Бел e aL z 2 2-3 028: | Loamy sand... аа ааа se EBE RE 
28-42 | Stratified loamy sand and sand__-__-_---..~---------.| 
Adriani Айзада ты сомды серіктерін 0 0-30 ; Muck and роаб..------..--------------------------| 
RB S40" Sando s E aec cem tec Lube Ақса а араа Ed 
| 
Alcona: ATA, ДЕВА ше ааа сасар E 44- 0-9 Sandy loam: сыздаса басады та cesses sects 5 
9-26 | Sandy loam and heavy sandy loam....---.----..--- 
26-65 | Stratified sandy loam and loamy fine sand--------- : 
Algansée:: Але газаа E I e ақа - 21-2 0-19: Sandy loa@m..scs.s2-2esue cess су зы шшшЫ aS 
12-42 | Loamy sand and sand___._...-----..------.--------- 
Allendale: AoA, АоВ........-----.-....-----... = -| 1-9 O96 Loamy sands cennar a E М Са ш a EÊ 
26-33 | Gravelly loam__...------.------------------------- 
98-408 Clay а cot peso eed sees see cee tes з asawa === 
Au Gres: 
AS Bi dus зев e foris — ба 1-2 0-1) Loany said ш лз ones аб eee ee cee шч 2 
LISA | Бара са hat аа ee See тшше E 
ДАША еа а дыз ues какы ата ыты сете 1-2 0-9: | Шоашуяапа-----:2-5---125:24:---<--<а-х-ек--етЕкаі 
0-50. | SARA aes epal SASSER 3 
59-66 , Silty clay Іоап----..-..----....------..----------- 
Barn “Baas shot шл cha Go Sos өле ы төлесе «1 (16:2 Boanm таралы М е Ы рл Йа зде bas 
16-24 | Sandy clay Іоаш..--...-------.------------------- 
24-48 | Sandy ІоаШш..--...------.------------------------- 
Belding: BeA, BeB__..-..------ — "EE E 1-2 O28 Sandy loam: с su2-Sacceccectucntouss peice зет 
23-36 | Loam 
Belding, clay subsoil variant: BfA, BfB ------------ 1-2 0-24 | Sandy loam..... "E ыы E TES 
24-3 Lats. Де aT NS sC анынын eae se geeks 
30-42 | Clave эзгә ê са bis REA E E EA 
Berviller- “Ві 2 SS sk E a E ak xI 0-16 | Loam, gravelly 100. --.--..-----.----------------- 
16-30 | Gravelly sandy clay loam___.....--.------------------ 
80-40 | Gravelly clay loam ---.-------.------------------- 
40260: 4. Loa M-e s ee аттан ааа ааа с се eS Ue asl 
Blount: “BIA, BIB; BIB2:. 22 e ss. ses IAS 1-2 028.04 Koad e ESS aa Sa a mms mas агаа 
8-28 | Heavy silty clay loam, clay loam........- ктк mes Ds 
28-49 Clay бата E e dene esl 
Borrow pits: Вр, 
All properties variable. 
Boyer: BrA, BrB, BrC, BrD, BrE, BrF, BsA, BsB, 4-4 0-15 | Loamy sand__.-.-------------- А975 eI. -| 
BsC, BsD. 15-24 | Sandy loam___._--_-.-------.----.----------------- 
24-30 | Gravelly sandy elay loam___._-----...----------- ا‎ 
30-48 | Stratified sand and gravel... ........ кемер ар ae 
Bradyic BtA, ВЕВ Sa asus зине Meet ete se | 1-2 0-22 | ШОЛПАН ls. ss usu даста зары а See Stee Se 
i 22-48 | Sandy loam------------------ КЕ Sates dites 
48-60 | Stratified sand and gravel____..-..--..-----.---------- 
Breckenridge: Ви..................----.-.-------- «1 0-27 | Sandy loam________ dm SNMP ЖЕРГЕ 
| 27-42 | Silty clay оша --...-.-..-..---..-.--.--. oe wowace 
Brevort:s. Ву эшш илаш сатылады am aaa гъ 2 «1 0-22 | Loamy sand and loamy fine вапа_..-.--.- qucd 
22-28 | Sandy loam____-_------------------- Sate denen ne 
28-34 | Sand and gravel________-_------ ао: Mr RI 
34-44 | Clay loam. E ЫРЫ piss cce ыл чел емі 
Brookston: Bw..... MO RES euo «1 OSLO бал: ааа SEA nor 
| 12-38 | Clay loam_ ___ Lease mm rede oes 
| 38-48 | Loam___-___.------.----- 


See footnotes at end of table. 
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LAPEER COUNTY, MICHIGAN 
properties of the soils 
Classification—-Continued Percentage passing sieve— 
ы En) AX oe n Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
In.[hr. In.[in. pil 
SM A-2 100 95-100 15-30 5. 0-10. 0 0. 05 6. 1-7. 8 | Low. 
SM A-2 100 95-100 10-20 5. 0-10. 0 . 04 (8) Low. 
р ROAR КЕРЕ NUMOS ate roan fal ans | 50-100 ‚ 25 6. 6-7. 3 | Variable. 
SP A-3 100 100 0—5 `>10.0 . 04 7. 4-7. 8 | Low. 
SM A-2 or А-4 100 95-100 25-40 2. 5-5. 0 . 10 6.1-6. 5 | Low. 
SM A-2 or А-4 100 95-100 30-45 0. 8-2. 5 . 12 5. 6-6.0 | Low. 
SM A-2 or A-4 100 95—100 20—40 2. 5-10. 0 . 09 6. 1-6. 5 | Low. 
SM A-2 100 95-100 25-35 2. 5-10. 0 . 10 6. 6-7. 3 | Low. 
SP-SM or SM A-2 100 95-100 10-20 5. 0-10. 0 04 3 6. 6-7.8 | Low. 
SM A-2 100 100 15-25 5. 0-10. 0 ‚06 5. 6-7. 3 | Low. 
ML А-4 70-85 70-80 55-70 0. 8-5. 0 14 7. 4-7. 8 | Low. 
CH А-7 100 100 85-95 <0. 05 18 (3) High. 
SM A-2 100 95-100 15-30 5. 0-10. 0 . 06 6. 1-6. 5 | Low. 
SP or SP-SM A-3 100 95-100 0-10 5. 0-10. 0 3 5, 6-6. 0 | Low. 
SM A-2 100 95-100 15-25 5. 0-10. 0 ‚06 5. 6-6. 0 | Low. 
SP or SP-SM A-3 100 95-100 0-10 > 10. 0 04 5. 6-6. 0 | Low. 
CL A-7 100 95-100 80-90 0. 2-0. 8 18 7. 4—7. 8 | Moderate. 
ML А-4 95-100 90-100 60-75 0, 8-2,5 17 6. 6-7. 3 | Low. 
БО A-2 or A-6 95-100 90-100 20-40 0. 8-2. 5 . 16 6. 6-7. З | Low to moderate. 
SM А-2 95—100 90—100 25-85 2. 5-5, 0 10 3 7. 4-7. 8 | Low. 
SM А-2 or А-4 95-100 90-100 80-40 2,5-5. 0 8 5. 6-6. 5 | Low. 
ML А-4 95-100 90-100 55-70 0. 8-2, 5 16 5.6-6.0 | Low. 
CL А-6 or А-7 95—100 95—100 70—80 0. 2-2. 5 . 16 3 6. 6-7. 3 | Moderate. 
SM A-2 100 95-100 15-35 2. 5-10. 0 .12 6. 1-7. 3 | Low. 
ML А-4 95-100 90-100 60-70 0. 8-2. 5 . 16 7. 4-7. 8 | Low. 
CH A-7 100 100 80—100 0. 05-0. 2 . 16 (3) High. 
ML A-4 100 95-100 60-70 0. 8-2. 5 . 16 6. 1-7. 3 | Low. 
SC А-2 or А-6 60-90 50-80 25-45 0. 8-2.5 ‚16 7. 4-7. 8 | Moderate to low. 
CL A-6 70—85 70-80 55-70 0. 2-0. 8 . 18 7. 4—7. 8 | Moderate. 
ML А-4 100 95-100 60-70 0. 8-2. 5 14 (3) Low. 
ML A-4 100 100 60-75 0. 8-2. 5 . 16 5. 6-6. 5 | Low. 
CL A-6 ог А-7 100 100 75-95 0. 2—0. 8 . 20 5. 6-7. 3 | Moderate. 
CL A-6 or A~7 100 95—100 70-80 0. 2-0. 8 217 (8) Moderate. 
SM A-2 95-100 90-100 15-30 2. 5-10. 0 . 10 5. 6-6. 5 | Low. 
SM A-2 95-100 90-100 25-35 2. 5-5. 0 ‚ 12 5. 6-6. 0 | Low. 
sc A-6 70-85 65-80 35-45 2. 5-5. 0 . 16 6. 1-6. 5 | Moderate. 
SP or SP-8M А—1 55—80 50—70 0-10 >10. 0 . 03 (3) Low. 
SM A-2 95-100 90-95 15-80 2. 5-10. 0 . 10 5. 6-6. 0 | Low. 
SM or SC A-2 or A-6 95-100 90-95 80-45 0. 8-2. 5 . 12 5. 6-6. 5 | Low. 
SP or GP А-1 35-75 30-70 0-5 > 10. 0 . 02 (8) Low. 
SM A-2 or А-4 100 90-100 25-45 2,5-5,0 12 7. 4-7. 8 | Low. 
CL A-7 100 95-100 80-90 0. 2-0. 8 .18 (3) Moderate. 
SM A-2 100 95-100 15-25 5. 0-10. 0 ‚06 6. 1-7. 3 | Low. 
SM A-2 100 95-100 25-35 2. 5-5. 0 ‚12 7. 4-7. 8 | Low. 
SP or GP A-1 40-75 35-70 0-5 >10. 0 . 02 (3) Low. 
CL A-6 or A-7 100 90-100 70-80 0. 8-2. 5 16 (3) Moderate. 
ML А-4 100 95-100 60-75 0. 8-2. 5 17 6. 1-6. 5 | Low. 
CL A-6 100 95-100 60-80 0. 2-0. 8 17 6. 6-7. 3 | Moderate. 
ML A-4 95-100 90-100 55-75 0. 8-2,5 16 (9) Low. 
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TABLE 5.— Estimated engineering 


Depth to Classification 
seasonal Depth 
Soil series and map symbols high from 
water surface USDA texture 
table! 
Ft. In. 
Capac: CaA, Саве ses asas аа ure EE 1-2 0-12 | Fine sandy loam, sandy 1оаш—------------------—-- 
| 12-34 | Clay пйаш___-_.----------------------------------- 
94-48: DORS cect асо ашырар 
Carlisles CES "I ' 0 Qu. p MGE ые лә ы ы Кылы Бык has teh чыз лкы uc 
Celina: СеА,СеВ,СеВ2__________________________ : 9-3 ОТ: DOR e525. ae ea ш ЕЛ ЕКСЕ E E a E 
| 12-24 Clay loam ESSE SESSA usaman eo 
| 24-42 | Heavy loam___.------.-.---.-.-----.------------- 
Ceresco: С.а | 24-2 0-9 THO ATI un „ыгы СКЛЕР a ANN ны с к ВБД 
| 9-26ғ1 Sandy loam- 2.22. edo eect ааа тан Se eo Son 
26-42 | Stratified sandy loam and loamy fine sand___.______-_- 
Chelsea: СҺВ,СҺС,СҺО______________________ 4+ 0-8 Loamy sänd- L suu asna а амы oe ce ce a ok Deca 
844 Sand sce 2228 u ED ee eeu аа ад 
44-84 | Sand and thin bands of loamy sand------------------ 
Cohoctah: Gn... l l ull S Sea aa 2 <1 058. Loam rsca Sea ead ae 
8-28 | Fine sandy ү1оаш__---------------------—--------- 
28-50 | Heavy loamy fine вапа----------------------------- 
Собой "Со зс 222s зоа аз s aspas pasas c u a <1 0-18: Oa ms y ue е Aaa ыз ызгы: Ion кт Ызы ш 
i 18-32 | Light silty clay Іоала.-.---------------------------- 
32-48 | Stratified silt loam, silt, fine sand, and very fine sand... 
Conover: CvA, CvB. -----.-.---------------- penaus 1-2 OXIL T hosts а S ales leet ce welch шы 
11528 Clay loam: 20. ыса а eS e AMI asses 
28-42 ОНЫ astek атса каласа SS 
Del Rey: DrA, ОгВ-——..---.------------.--------- 1-2 0-8 Silt loam e ES SSÊ opa mus 
8-24 | Silty clay 1оаш_---------------------------------- 
24-42 | Stratified silty clay loam and silt; thin strata of very 
fine sand. 
Dryden: DYA; БВуВьз--елссіссісаее-сы асса дасын 3-2 0-12: Sandy loam ы ыы лыы eee SS AS 
12-21 .| Heavy loam... 02 арша coe h 
21-34 | Sandy clay loam 1 .2220022.22222222222222.05522 
| 34-42:| Sandy loam- ласа ы ee eke ce ыш be 
| 
Edwards: Ed. ll... Set ¿Za ass ele Ë I 0 0-30: Мае O uude isto улы a, тий ata Rot 
30-54: (Marks. 22.85 aoe oct ae a a SS a Sa ааа 
Fabius: ҒаА, Рав... | 1-2 05124 Sandy: sm: aaa 2 E sumsum te ee 
For properties of Wasepi part of these mapping 12-18 | Gravelly sandy clay 1оат-.------------------------ 
units, sce Wasepi series. 18-42 | Sand and ржгтауе1_-.--------------------—---------- 
Fox:, РОА FoB РОС: оао га дш : 3+ 0-8 Dandy loam ooo. cee ааа a aaa 
j 8-30 | Gravelly sandy clay loam and sandy loam.------------ 
30-42 | Stratified gravel and sand--------------------------- 
Gilford’: Gaana Sul ы лез к ККЕ S2 <1 0-I5/| Sandy loam- o ennan ызны шы ыы ы ys p aa 
15-30 | Sandy loam... a> a tge аро 
30-42 | Sand and gravel onanan 
Glendora: Ge... ee 2<1 0-8 T5081 a CAL 
8-15 Loamy sandi u a ES LI as келшш дз 
TOA SADI e эз ЕН ES 
Granby: Gm, GN <1 O14. Loamy вата 2 u aa eee 
14—40:| Sand: ss x алта мс алы кылуу ды жге с. э дулу 
Gravel pits: Gr. 
All properties variable. 
Отеепууооа eee 0 0-42 | E eg aca. sen дада ыы EO ee ts ee 


Mapped only with Spalding soils. 
See footnotes at end of table. 
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Classification—Continued Percentage passing sieve 
x B Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
In. fhe. In.[in. pH 
SM А-4, А-2 100 90-100 25-50 2,5-5. 0 14 5.1-6.5 | Low. 
CL A-6 100 95-100 70-80 0. 2-0. 8 ‚18 6. 6-7. 8 | Moderate. 
ML A-4 100 95-100 60-70 0. 8-2. 5 . 16 3) Low. 
Phe (қалдыма ыш en Nh ASE Z es 5. 0-10. 0 ‚50 6. 1-6. 5 | Variable. 
ML A-4 95-100 90-100 55-75 0. 08-2, 5 217 5.1-6.5 | Low. 
2L A-6 100 95-100 65-85 0. 2-0. 8 217 5. 1-6. 5 | Moderate. 
ML A-4 95-100 90—100 55-75 0. 08-2. 5 16 (3) Low. 
ML A-4 100 95-100 55-75 0. 8-2. 5 . 16 6. 6-7. 8 | Low. 
SM A-2 100 95-100 15-35 2. 5-10. 0 10 6. 6-7. 8 | Low. 
SM А-2 100 100 15-85 2. 5-10. 0 10 3 7, 4-7. 8 | Low. 
SM A-2 100 95-100 10-20 5. 0-10. 0 . 05 7. 4-7. 8 | Low. 
SP-SM A-3 100 95-100 5-15 5. 0-10. 0 . 03 5. 6-6. 0 | Low. 
SP and SP-SM A-8 90—100 80-100 0-10 5. 0-10. 0 ‚04 5. 6-6. 0 | Low. 
ML A-4 100 95-100 55-75 0. 8-2. 5 ‚17 6. 6-7. 3 | Low. 
SM or ML А-4 100 95-100 40-60 0. 8-5. 0 . 15 7. 4-7. 8 | Low. 
SM А-2 100 95-100 20-35 5. 0-10. 0 . 07 7. 4-7. 8 | Low. 
ML A-4 100 95-100 55-75 0. 8-2. 5 ake 6. 6-7. 3 | Low. 
ML А-4 100 95-100 80-95 0. 2-0. 8 . 20 7. 4-7. 8 | Low. 
ML А-4 100 100 60-80 0. 8-2. 5 .20 (3) Low. 
ML А-4 100 95-100 60-75 0. 8-2. 5 .17 5.6-7. 3 | Low. 
CL A-6 100 95-100 60-80 0. 2-0. 8 17 . 1-7. 3 | Moderate. 
ML А-4 95-100 90-100 55-75 0. 8-2. 5 16 (9 Low. 
ML A-4 100 100 80-90 0. 8-2. 5 ‚ 21 6. 6-7. 3 | Low. 
CL A-7 100 100 90-95 0. 2-0. 8 . 20 7. 4-7. 8 | Moderate. 
CL A-6 or A-7 100 95-100 80-90 0. 05-0. 2 . 20 (3) Moderate. 
SM A-2 or A-4 95-100 90-100 30-40 2. 5-5. 0 12 5. 6-6. 5 | Low. 
ML A-4 100 95-100 60-75 0. 8-2. 5 16 6. 1-6. 5 | Low. 
SC A-2 or A-6 95-100 90-100 30-45 0. 8-2. 5 16 6. 1-6. 5 | Low to moderate. 
SM E 85-95 80-90 20-30 2. 5-5. 0 12 (3) Low. 
Ri o lS CA SERR NSE ee 5. 0-10. 0 . 25 8 7. rd 8 | Variable. 
3 
SM A-2 or А-4 95-100 90-100 80-40 2. 5-5. 0 12 6. 1-6. 5 | Low. 
SC A-2 or A-6 70-85 65-80 30-45 2. 5-5. 0 16 6. 1-6. 5 | Low to moderate. 
SP, SW, or A-1 55-80 50-70 0-10 5. 0-10. 0 3 (3) Low. 
SP-SM 
SM A-2 or A-4 95-100 90-100 30-40 2. 5-5. 0 . 12 6. 6-7. 3 | Low. 
SC A-2 or A-6 70-85 65-80 25-45 0. 8-2. 5 . 16 5. 6-6. 5 | Low to moderate. 
SP or SP-SM A-1 55-80 50-70 0-10 5. 0-10. 0 ‚08 (9) Пом. 
SM A-2 95-100 90-100 20-35 2. 5-10. 0 13 6. 1-6. 5 | Low. 
SM A-2 100 95-100 30-45 2. 5-5. 0 12 6. 6-7. 3 | Low. 
SE SW, or SP- А-1 55-80 50-70 0-10 5. 0-10. 0 . 04 37. 4-7. 8 | Low. 
M 
ML A-4 100 95-100 55-65 0. 8-2. 5 . 17 6. 1-6. 5 | Low. 
SM A-2-4 100 95-100 10-20 . 0-10. 0 . 04 6. 1-7. 3 | Low. 
SP А-1 or A-3 95-100 95-100 0-5 710.0 . 03 6. 6-7. 3 | Low. 
SM A-2 100 95-100 15-30 5. 0-10. 0 . 05 6. 1-7. 3 | Low. 
SP A-3 100 95-100 0-5 5. 0-10. 0 . 08 6. 6-7. 3 | Low. 
Ре ————doauxseessmsieuce[essesso|essessscecc[eesc2isIe]ez- 5. 0-10. 0 .25 <4. 5 | Variable. 
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SOIL SURVEY 


TABLE 5.—Estimated engineering 


| Depth to Classification 
| seasonal | Depth 
Soil series and map symbols high from 
|o water surface USDA texture 
| table! 
Ft. In. 
Gullied land: Gs, Gu. 
All properties variable. | 
Houghton: Ho....... Lente ZS s su ate کک‎ 0 0-46 | Muck and BONES eee аа Т диш дды зод 
Hoytville: Ht, Hy <1 0-9 Dut doses Ue шыш eet See ee he 
| E laya а ы ышы ыбы Zen see Ашы з. Аш чыгады 
Toscar oA ысы uum sa аа ыш шы | 1-2 | 0-14 | LOAM SARIS Se a к шасын сымы а б nuce 
| 14-80 Баа асса суы ықы ты ааа а ewe 
30-42.) Silty clay loa Minos A зымы сы а азама таласады 
Kibbie: KbA, KbB- а. | E 1-2 Opt d Dgamzto coc eer te een hak Aen, rl ы 
11-19 ; Heavy silt 1оаш_—-—-—-.--------------------------- 
19-34 ` Light silty clay loam 
34-42 | Stratified silt, fine sand, and very fino sand___.._____- 
Lapeer: LaA, LaB, LaB2, LaC, LaC2, LaC3, LaD2, : 3+ | 0-16 | -Sandy loam Sees garea ка TEESE SSA 
LaD3, LaE2, 1а ЕЗ, LaF. | | 16-22 | IIeavy sandy loam_____---_-.-----_-------------.- 
| 22-36 | Heavy loam and sandy clay loam. 
| 36-48 | Sandy loam -e o-oo cue menm et ae МИШ ш 
Lenawee: Le__--.-------.- -..--------.- А <1 0-14: Siltyclay (ору ЕМЕН НЕЕ oo see eee aaa 
| 14-54 | Heavy silty clay loam. 
! 34-42 | Stratified silty clay loam, clay loam, silt, and fine sand. . 
Linwood? C Ec. эшда notte a uel cust sess 0 OOS M GER азе olco aS eA uoo сш. cle e AL 
960-4272 SIM LOM 4-0. Lu: ылы ш. Шер „огы зао 
Locke: LoA, Шов. 1-2 0-17 | Sandy OARS ess coors: concn te booed Sasa 
| 17-30 | Sandy clay loam. 
30-42- Sandy lOAN 24.2260 аа ek we шшш as es 
Lupton Wie SEs she cee kb дашы» 0 | 0-48 | Muck and peat ius 
Macomb: MaA, MaB_.-.-..--------.-..-...------ 1-2 OER алау бат: E e le oc зе зе эы ъа Ze шлш 
11-30 | Heavy loam and gravelly clay loam. 
30-42. “Doa Z ааа a ea ie yee bade Ee Si ьал A 
Made land: а. 
АП properties variable. 
Mancelona: 6B; Мебора алаас. 38+ 0-48 | Loamy sand and gravelly loamy sand---------------- 
48-60 | Silty clay loam 
Jarlette: MfA, MfB, MfB2, MfC, MfC2, MfC3, 8+ 0-18: "Sandy louis злс m а о ааа nale iss 
MfD2, MfD3, MfE2, MfF2. 19-31; ау Лоа а -———————A PE 
alsar Sama Z ааа са У u sau k S s ete Says 
Matherton: RANNMHBEZ ¿eo ahs a e sassa | 1-2 0-42) oat. snot el Li eine cet ee oe ene ence 
| 12-34 | Gravelly clay йаш-2—.....-.---------------------- 
34-42 | Stratified gravel and ѕапа uuu == 
McBride: MkB, MkB2, MkC2, MIA, MIB, MIB2, 3+ 0-30 | Sandy loam saa a 
МІС, МІС2, MIC3, MID, MID2, MID3, МІЕ2, MIF. ; 30-55 | Sandy clay loam and loam_______._______._.-______- | 
90-60-4 -Sšpdy=oàanm. u Seksa ee SC ususqa u oe Se шшш f 
Menominee: MmA, MmB, MmC, MmD__.. .... 2 3+ 0-22 | Loamy sand and sand. | 
| 22-29) Clay Тоат оа ын ы дыл жы ы ыд дз | 
Н 29-42) тоат аа р ISA E te умт ыл ese | 
Metamora: MnA, МһВ 222222222222 1-2 0-26 | Sandy loam_________________-.-2-2u eee | 
26-32--Ta2ht.lo8m. is cono ose ie СКЕРИ КЕСЕНЕ 
32-48 | Clay loam______________-.20022-2 e e aa 
485601; Bhoámsz- olo Ыы eee ы EA s a 222 


See footnotes at end of table. 
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Classification—Continued Percentage passing sieve— 
Б Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
In.[hr. In.[in. pH 
pU. aft Жошы e SSeS CSS ende eie 5. 0-10. 0 .25 5. 6-7. З | Variable. 
ML A-4 100 100 70-90 0. 8-2. 5 .21 6. 1-6. 5 | Low. 
| CH A-7 100 100 | 80-95 <0. 05 . 16 36. 1-7. 3 | High. 
| 
SM A-2 100 100 15-25 5. 0-10. 0 . 06 5. 6-6. 0 | Low. 
SP А-3 100 100 0-5 10. 0 ‚04 Б. 6-6. 0 | Low. 
CL A-6 or A-7 100 95-100 70-90 0. 2-0. 8 . 16 37 4-7. 8 | Low to moderate. 
ML А-4 100 95—100 55-75 0. 8-2. 5 16 6. 1-6. 5 | Low. 
ML А-4 100 95-100 70-90 0. 8-2. 5 16 6. 1-6. 5 | Low. 
CL A-6 or А-7 100 95-100 80-95 0. 2-0. 8 20 6. 6-7. 3 | Moderate. 
ML and SM, in | A-4 and A-2, in 100 95-100 30-70 0. 8-2. 5 18 (8) Low. 
layers layers 
SM A-2-4 90-95 85-95 25-45 2. 5-5. 0 12 6. 1-6. 5 | Low. 
SM А-4 90—95 85—95 80-45 0. 8-2. 5 14 6. 1-6. 5 | Low. 
CL or SC А-4 or А-6 85-100 80-100 35-65 0, 8-2. 5 16 6. 1-7. 3 | Low. 
SM А-2-4 85-100 80-100 20-45 2. 5-5. 0 12 (3) Low. 
| CL A-6 100 100 80-90 0. 2-0. 8 ‚ 21 6. 1-6. 5 | Moderate. 
| CL A-7 100 100 85-95 0. 2-0. 8 . 20 7. 4-7. 8 | Moderate. 
CL A-6 or A-7 100 95-100 40-90 0. 2-0. 8 . 19 (9) Moderate. 
Peo AIA pa a ранна Soe ша Pee er мыз 5. 0-10. 0 . 25 6. 1-7. 3 | Variable. 
ML A-4 100 95-100 60-90 0. 2-2. 5 .19 7. 4-7. 8 | Low. 
SM A-2 or А-4 95-100 90-100 25-40 2. 5-5. 0 13 5.6-6.5 | Low. 
SC A-2 or А-6 95-100 90—100 30-45 0. 8-2. 5 . 16 6. 1-6. 5 | Low to moderate. 
SM \-2 85-95 80-90 20-3 0. 8-2. 5 . 12 (9) Low. 
Рб asso e ie ee el алын ыза аме ree toi 5. 0-10. 0 ‚ 25 7. 4—7. 8 | Variable. 
SM А-9 or А-4 95-100 90-100 30-40 2. 5-5. 0 12 5. 6-6. 5 | Low. 
ML-CL A-6 70—85 65—80 60—80 0. 8-2. 5 16 5. 6-6. 5 | Low. 
ML А-4 95-100 90-100 55-75 0. 8-2. 5 16 (9) Low. 
SM А-2 70-85 65-80 15-25 5. 0-10. 0 06 5. 6-6. 5 | Low. 
CL А-6 or A-7 100 95-100 80-90 0. 2-0. 8 18 | (3) Moderate. 
SM A-2 100 90-100 25-35 2. 5-5. 0 14 5. 6-6. 5 Low. 
CL A-6 or A-7 100 95-100 70-80 0. 2-0. 8 18 6. 1-6. 5 | Moderate. 
ML A-4 100 95-100 60—70 0. 8-2. 5 16 (8) Low. 
ML А-4 95-100 90-100 55-75 0. 8-2. 5 17 6. 1-6. 5 | Low. 
P А-6 ог A-7 70-85 65-80 60-80 0. 8-2. 5 16 5. 6—6. 0 | Low to moderato. 
SP or SP-SM A-1 55-80 50-70 0-10 > 10. 0 03 (3) Low. 
SM A-2 100 90-100 25-85 2. 5-5. 0 14 5. 1-6. 5 | Low. 
SC, ML A-4 or A-6 100 95-100 | 40-70 2. 5-5. 0 16 5. 1-5. 5 | Low. 
SM А-2 100 90-100 25-35 2. 5-5. 0 12 (8) Low. 
SM A-2 100 95-100 10-30 5. 0-10. 0 . 05 5. 6-6. 5 | Low. 
CL A-6 or А-7 100 95-100 60-80 0. 2-0.8 217 7. 4-7.8 | Moderate. 
ML A-4 95-100 90-100 55-75 0. 8-2. 5 . 16 (8) Low. 
SM A-2 100 95-100 20-35 2. 5-5. 0 12 5. 6-6. 0 | Low. 
ML A-4 95-100 90-100 55-75 0. 8-2. 5 16 5. 6-6. 0 | Low. 
CL A-6 or А-7 95-100 90-100 | 65-80 0. 2-0. 8 18 6. 1-6. 5 | Moderate. 
ML A-4 95-100: 90-100 85-75 0. 8-2. 5 ‚16 (3) Low. 
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TABLE 5.—Estimated engineering 


Depth to Classification 
seasonal Depth 
Soil series and map symbols high from 
water surface USDA texture 
table! 
Ft. In. 

Miami: MoB, MoB2, MoC, MoC2, MoD, MoD2, 3+ 0-12 BOARS ыы ei Ushi te ла 24 
MoE, MoE2, MoF, MoF2, MpC3, MpD3, MpE3, 12-30: | Clay loam- soo ce es ete eee m 
MpF3. 36-48 | Loam.czs-:2ll2lc-olwe a aa a e E n uw 

Montealm: MrA, MrB, MrC, MrD, MrE, MrF, MsA, 4+ 0-22 | Loamy sand... Lc LaL Lll loce LaaLa 
MsB. 22-20" Sandy OAM =.= а Uu EOS n бшсш 

29-54 | Loamy sand and sand; bands of fino sandy loam and 
loamy fine sand. 
54-60 | Fine sand... 

Morley: MtB, MtB2, MtC, MtC2, MtD2, MuC3, 2-3 010: l балы conl Suca bulk а Л кы э „ы 
MuD3, MuE3. 10-27 | Heavy clay loam, clay 

20-42. | Clay loam. z amt cys Sole oc we a DO DE 

Munuscong: Му----—------------------------------ «1 0-30 | Sandy loam 

30-42: 15 аус SCE SDE c ды 

Mussey:- МУ ess аса i uama H <1 0-9... Sandy loam а ты ыу 10i 23 > er ce 
For properties of Gilford part of this mapping unit, | 9-18 | Loam and gravelly clay loam. А 

see Gilford series. ! 18-42 | Stratified sand and gravel 

Nappanee: NaA, МаВ, NpA, NpB?_____--_----_-__- 1-2 0-8. |) Goats. за ае әз ааа ыы аа a 

! S= EURO аа аа о о Ê ОАЫ 
| 28-42 Clay: ККЕ es муз олы ne Me E осуу, 

Oshtemo: OsA, OsB, ОзС—--------------------—--- 4-- 0-8 Nandy loa rea Sse А, е ооф ee 

8-20 | Loamy sand- 2...2. 
20-36 | Sandy loam. 
36-52 | Loamy sand. uuu 
52-72 | Stratified sand and fine gravel..-...-____.-__-_.____.. 
Owosso: OwA, OwB, OwC, Оу С2—-----..-------.-- 3+ 0225. || ‘Sandy loade зше азат t uma ni au АДУ 
25-3] |) Clay loam 2-22 oes e A Ah Sos E 
31242 -) sods ge oc eee мые a SS Re SE 
Paulding: Paice e ыыра Boece te «1 0-8 lay xad apo ape er mug НЬ Н 
S242. Сау а La kk дс Su et a eo u Tua 
Pewamo: Pe, Рт--------------22......22222222.. <1 ПӘН Loam E е m S u сыге А Жаны! ж мы 
| 11-34 | Clay loam, ејау uuu 
4548" | Glay loam ol Saa ор 
Pinconning: Рп-..-2-------.22.22......2. a <1 0-22 | Loamy sando ea a es 
22-94 | Sande а ae a Seek ыш Suca 
94-00 | Clay peaa ла Дат ese ЫЛЫС 
Richter: iRcA, RoB- а шы ae зл Le Pl 1-2 0-12 | Sandy loam. ıı 
12-19 | Fine sandy loam 
19-32 | Stratified heavy sandy loam and silt.. |... - 

32-42 | Stratified sandy loam, fine sandy loam, loamy sand, 

and fine gravel. 

Roselms: КоА, RoB, КоВ2 2... | 1-2- | 0-7 Clay lonicum Se Lu na Mtr аласа а e. IE 

1329 | UOlayszsc.-3- sce le ЗАА Seay Es 

ОЗ РОУ з вага cec od PAM, EST UE P PIT 

St; Clair: SEB SECA c shelved e 2-3 0-8 Dilty clay loam- A a А е lena z Ze mau ne 
S-42 CLAY ма жыш әх A бы, hoe cef e ADR SU ne esa 

Sebowar Sése aaa es ae aS <1 0-10 Oats A et a RS DS ak 
10-34 | Gravelly clay loam 

34-42 | Stratified gravel and sand. 


See footnotes at end of tablc. 
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properties of the souls—Continued 


Classification—Continued Percentage passing sieve— 
Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
In.[hr. In.[in. pH 
ML А-4 95-100 90-100 55-75 0. 8-2. 5 . 16 5. 6-6. 5 | Low. 
CL А-6 or А-7 100 95-100 60-80 0. 2-0. 8 .17 5. 6-6. 5 | Moderate. 
ML А-4 95-100 90-100 55-75 0. 8-2. 5 . 16 (8) Low. 
SM A-2 100 100 15-25 5. 0-10. 0 . 06 5. 6-6. 0 | Low. 
SM A-2 100 95-100 20-35 2. 5-5. 0 . 12 6. 1-6. 5 | Low. 
SM А-2 100 95-100 15—85 2. 5-5. 0 . 10 6. 1-7. 3 | Low. 
SP or SM А-8 or A-2 100 100 0-15 >10. 0 04 (8) Low. 
МТ, or ML-CL А-4 95—100 90—100 60—75 0. 8-2. 5 . 16 5. 6-6. 0 | Low. 
CL or CH A-6 or А-7 100 95-100 70-95 0. 2-0. 8 ‚18 5. 6-6. 5 | Moderate to high. 
CL A-6 or A-7 95-100 90-100 70-95 0. 2-0. 8 18 (3) Moderate. 
SM A-2 100 90-100 25-35 2. 5-5. 0 . 14 6. 1-7. 8 | Low. 
CH A-7 100 95-100 85-95 0. 05-0. 2 ‚18 (3) High. 
SM A-2 100 95-100 20-85 0. 8-2.5 . 14 6. 6-7. 3 | Low. 
ML-CL A-6 70-85 65-80 60-80 0. 8-2. 5 . 16 6. 6-7. 8 | Moderate. 
SP or SP-SM А-1 55-80 50-70 0-10 >10. 0 03 (3) Low. 
| ML or ML-CL A-4 100 95-100 55-75 0. 8-2. 5 ‚ 19 5. 6-6. 0 | Low. 
сп A-7 100 95-100 80-95 <0. 05 16 5. 6-7. 8 | High. 
CH A-7 100 95-100 80-95 <0. 05 . 16 7. 4-7. 8 | High. 
SM А-2 100 95-100 15-95 2. 5-10. 0 12 5. 6-6. 0 | Low. 
SM A-2 100 95-100 15-25 2. 5-10. 0 06 5. 1-5. 5 | Low. 
SM, SC A-2 or A-6 95-100 90-100 30-45 2. 5-5. 0 „12 5. 1-6. 0 | Low. 
SM А-2 90-100 85-95 10-25 5. 0-10. 0 . 04 5. 6-6. 0 | Low. 
SP or SP-SM А-1 55-75 50-70 0-10 >10. 0 . 08 (3) Low. 
SM А-2 100 90—100 25-85 2, 5-5. 0 14 5. 6-6. 5 | Low. 
CL A-6 or A-7 100 95-100 60-80 0. 2-0. 8 ‚17 6. 6-7. 8 | Moderate. 
ML A-4 95-100 90-100 55-75 0. 8-2. 5 . 16 (8) Low. 
CH А-7 100 100 80-100 0. 05-0. 2 ‚21 6. 1-6. 5 | High. 
CH А-7 100 100 80—100 <0. 05 . 16 3 6. 1-7.8 | High. 
A-4 100 95-100 55-75 0. 8-2. 5 .17 6. 1-6. 5 | Low. 
CL or CH. A-6 or A-7 100 95-100 70-95 0. 2-0. 8 . 18 6. 1-7. 8 | Moderate to high. 
CL A-6 or А-7 100 95-100 60-80 0. 2-0. 8 . 17 (3 Moderate. 
SM А-2 100 100 15-25 2. 5-5. 0 . 06 6. 5-7. 8 | Low. 
SP A-3 100 100 0-5 >10. 0 . 04 7. 4—7. 8 | Low. 
CH А-7 100 100 85-95 <0. 05 .18 (3) High. 
SM А-2 100 90-100 25-35 2. 5-5. 0 ‚14 7. 4-7. 8 | Low. 
SM A-4 100 95-100 35-50 2, 5-5. 0 .14 7. 4-17. 8 | Low. 
SM or ML A-4 100 95-100 35-65 2. 5-5. 0 . 14 7. 4-7. 8 | Low. 
SM or ML A-2 or А-4 90-95 85-90 25-45 0. 8-5. 0 ‚ 12 (8) Low. 
CL A-6 or А-7 95-100 95-100 65-85 0.2-0.8 . 21 6. 1-6. 5 | Moderate. 
CH A-1 100 100 85-95 <0. 05 217 6. 1-7. 8 | High. 
CH A-7 100 100 95-100 <0. 05 . 16 (3) High. 
CL A-6 100 100 85—95 0. 2-0. 8 16 7. 4—7. 8 | Moderate. 
CH A-7 100 100 80-100 <0. 05 17 3 7. 4-7. 8 | High. 
ML А-4 95-100 90-100 55-75 0, 8-2. 5 ‚17 6. 1-6. 5 | Low. 
ML-CL A-6 70-85 65-80 60-80 0. 2-2. 5 . 16 6. 1-7. 3 | Low to moderate. 
SP or SP-SM A-1 55-80 50—70 0-10 > 10. 0 ‚08 (8) Low. 
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TABLE 5.— Estimated engineering 


| Depth to Classification 
seasonal Depth 
Soil series and map symbols high from 
water surface USDA texture 
table! 
| Ft. In. | 
Sisson: SfB, SfB2, SIC, 5${С62_——------------------- 3+ 0-12 | Very fine sandy loam uuu 
| 12-37 | Stratified loam, silt loam, and fine sandy loam___.____ 
37-60 | Stratified silt loam and very fine sand---------------- 
Sloan? SMa ees A ك‎ I 2 <1 (05-24: | Loam. ut 2223 a атада саса та sssi 
24-34 | бП&1оат________—.-.-._---------—---------—---—-—----- 
34-54 | Stratified silt loam, loam, and бле sand_.____________ 
Spalding: Sol... LLL LL LLL c LLL eee | 0 0-48 | Peat EIE aise ate ces s ГУА 
For properties of Greenwood part of this mapping 
unit, өсе Greenwood scries. 
Spinks: SpA, SpB, SpC, SpD, SpE, SpF------------- 4+ 0-9 Doan pesando а Же жылыш эы ee ie 
OSTON Sanders лы за кыйры а She ы ЧЕК rs ae 
i 19-64 | Stratified sand and loamy Ағ... | 
| 64-72 | бапа_—777--—-.----------------------.--.----.- 
Tawas: Waxrleusueucelesecseeeseceemesecsnececend 0 0232: 1 МЧК oiu Ere es Soe eh u esce 
| 82-48 -| Sands 2 таса ыы ыы ды Sa Na eed ea ы Бі 
Tedrow:- ТЕА; ТеВссосаизевдарфыданшасдыйарыыешег | 1-2 Q=1T. | boamy-saiids з зе балта eE aoe E 22 
11-23 | Loamy fine sand... E SEE E Сы: 
23-60 | Fine sand... 222-222. E арНЕЕ die Mert 
TORKOYE Ou ызы ыыы ilo den e Ae De tia: «1 0-37 | Fine sandy loam, sandy loam au 
! 37-42 | Stratified loamy sand, sandy loam, and fine sandy loam. 
'l'üscola?- ТағА, TUBS ease eee ааа а Шаты | 2-3 0-7 Very fine sandy loam____-------------------_-.- ENS 
1:80. | Loam, silt loam... ае a e seen eee Sr 
36-42 | Stratified silt, fine sand, and very fine sand.________._ 
Ublyt= CUBA Ub Boa ажа ee a ea | 2-8 0-18 | Sandy loam_____.------------------- экы А Ste Ë 
| 18-26 | Gravelly heavy 1оаш—---.-------------------------- 
! 26-04.) Sand-and:eravel... а a 
| 34-44 | Clay Өоашт_-——--.--------------------------—-—-----.. 
Warmers?  WB2620 заа as a Î 0 0-7 Muck: a aaa ee ee se i 
T3442 Marl 2.22252 nok eee A Bee ылар oe Oo s 
Wasepi: WsA, WsB_....-.----------------------- | 1-2 O21 балу sand... - oo esse eee hee bee 
11-32 | Heavy sandy loam, light sandy lpam_________ 
32-48 | Stratified sand and gravel. uuu iniu 
Wallette:- Wii s lá a занан р 0 0-36. Muck and DOA 2222-552 sen E sssi. Seles 
36-48 | Light silty clay_.____._--------_.-------- eee 


1 Assuming no artificial drainage. 


2 Subject to flooding. 
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LAPEER COUNTY, MICHIGAN 
properties of the soils—Continued 
| Classification—Continued Percentage passing sieve— 
Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
т.м. In.Jin. pH 
SM or ML A-4 100 95-100 40-60 2. 5-5. 0 . 14 6. 1-7. 3 | Low. 
SM or ML А-4 or А-6 100 95-100 35-75 0. 8-5. 0 18 6. 1-7. 8 | Low. 
SM or ML A-4 100 95-100 35-70 0. 8-10. 0 . 18 (3) Low. 
ML А-4 100 95-100 55-75 0. 8-2. 5 17 6. 6-7. 3 | Low. 
ML А-4 100 95-100 65-90 0. 2-2. 5 18 7. 4-7. 8 | Low. 
SM or ML A-4 or A-6 100 95-100 35-70 0, 8-10.0 14 (3) Low. 
BO ^ Sek a a НС АЕ Es ыны 5, 0-10. 0 . 25 <5. 5 | Variable. 
SM А-2 100 95—100 15—80 5. 0-10. 0 ‚06 5. 6-6. 5 | Low. 
SP-8M or SP -3 100 95-100 0-10 5. 0-10, 0 ‚08 6. 1-6. 5 | Low. 
SM or SP-SM А-1 or А-2 100 95—100 10—80 5. 0—10, 0 . 08 6. 1-7. 3 | Low. 
SP or SP-SM A-3 100 95-100 0-10 5. 0-10. 0 ‚08 7. 4-7.8 | Low. 
Pë 2.22 еше 1 Шакен шас eet See асаа 5. 0-10. 0 ‚25 5. 6-6. 0 | Variable. 
SP or SP-SM А-8 95-100 90-95 0-10 5. 0—10. 0 ‚08 (8) Low. 
SM A-2 100 95-100 15-30 5. 0-10. 0 ‚05 5. 6-6. 0 | Low. 
SM A-2 100 95-100 25-35 2. 5-5. 0 . 12 5. 6-7. 8 | Low. 
SP or SM A-2 or A-3 100 95-100 0-20 5. 0-10. 0 . 03 %7,4-7.8 | Low. 
SM or ML А-4 100 95-100 85-50 2. 5-5. 0 . 14 6. 1-7. 8 | Low. 
SM or ML A-2 or À-4 100 95-100 25-45 0. 8-2. 5 .12 7. 4—7. 8 | Low. 
ӨМ or ML А-4 100 95-100 40-60 2. 5-5. 0 . 14 6. 1-6. 5 | Low 
SM ог ML А-4 or A-6 100 95-100 55-75 0. 8-2. 5 ‚18 6. 1-7. 3 | Low. 
ӨМ or ML -4 100 95-100 35-70 0. 8-10. 0 18 (8) Low 
SM A-2 100 95-100 20-35 2. 5-5. 0 ‚ 12 6. 1-7. 3 | Low 
ML A-4 70-85 65-80 60-75 0. 8-2. 5 . 16 6. 6-7. 3 | Low. 
SP A-1 or A-3 65-85 60-80 0-5 710.0 . 02 (8) Low. 
CL А-6 ог А-7 90-100 85-95 60-80 0. 8-2.5 . 16 (3) Moderate. 
Pi 222 aa s na E 5 5. 0-10. 0 . 25 7. 4-7.8 | Variable. 
beat cede ES EE E E кек а E E eas СЕМ сырасы ыы (8) Variable. 
SM A-2 95-100 90-100 15-25 2. 5-10. 0 ‚06 6. 1-6. 5 | Low. 
SM А-4 90-100 80-100 35-50 2,5-5.0 ‚14 6. 1-7. 3 | Low. 
SP or SP-SM А-1 55-80 50-70 0-10 >10. 0 ‚08 (8) Low. 
Pt ДДҙДҙДҙ:.-..----------І----------|----------|---------- 5. 0-10. 0 .50 5. 6-6. 5 | Variable. 
CH A-7 100 100 80-100 < 0. 05 ‚17 3 6, 1-6. 5 | High. 
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SOIL SURVEY 


TABLE 6.— Engineering interpretations 


Soil series and map symbols 


Suitability as source of— 


Topsoil Sand Gravel Road fill for highway subgrade 

Abseota: Ab---------------- Very poor: sandy Fair: stratified; Not suitable____| Fair to good: low shrink-swell 

texture; flood considerable fines. potential; good compaction char- 
hazard. acteristics. 

Adrian: AQ laa aa Poor if used alone: Fair: some fines; Not suitable... ..! Organic material, not suitable: un- 

erodible; readily high water table. stable. 

oxidized. Fair to Substratum, fair: sandy texturo; 
good if mixed wetness hinders excavation. 
with mineral 

material. 

Alcona: AIA, AIB, AlC-------- Fat- oaee Not suitable- ------- Not suitable. ...| Fair to good: low shrink-swell 
potential; good compaction 
characteristics; good workability. 

Algansee: Ап---------------- Very poor to poor: Fair: stratified; Not suitable____| Fair to good: low shrink-swell 


Allendale: AoA, AoB........- 


Au Gres: 
ASB a as 
AALS 
Barry: Ва as am en 
Belding: BeA, BeB.......... 


Belding, clay subsoil 
variant: ВҒА, BfB. 


sandy texture; 
flood hazard; 

| seasonal high 
water table. 


Poor: sandy tex- 
ture; droughtiness; 
seasonal high 
water table. 


Very poor: 
sandy texture; 
seasonal high 
water table. 


Very poor: 
sandy texture; 
droughtiness; 
seasonal high 
water table. 


Good: high 
water table. 


Fair: seasonal 
high water 
table. 


Fair: seasonal 
high water 
table. 


considerable fines; 
scasonal high 
water table. 


Not suitable to fair: 
limited source of | 
sand with fines 
to a depth of 18 
to 42 inches. 


Good: seasonal 
high water table. 


Not suitable to 
fair: limited 
source of sand 
with fines to a | 
depth of 5 feet. 


Not suitable. .______ 


Not suitable- ------- 


Not suitable........ 


Not suitable... 


Not suitable. ___ 


Not suitable. --- 


Not suitable. ... 


Not suitable... 


Not suitable. ___ 


potential; good compaction char- 
acteristics; slight frost action; 
wetness hinders cxcavation. 


Subsoil, fair to good: low shrink- 
swell potential; fair to good 
bearing capacity. 

Substratum, not suitable to poor: 
high shrink-swell potential; wot- 
ness hinders excavation and 
makes soil material difficult to 
work and to compact. 


Fair to good: low shrink-swell 
potential; fair compaction 
characteristics; wetness hinders 
excavation. 


Subsoil, fair to good: low shrink- 
swell potential; fair to good 
bearing capacity. 

Substratum, poor to fair: 
moderate to high shrink-swell 
potential; wetness hinders 
excavation amd makes soil 
material difficult to work. 


Fair to good: fair workability; 
fair compaction characteristics; 
some stones; low to moderate 
shrink-swell potential; wetness 
hinders excavation. 


Fair to good: low to moderate 
shrink-swell potential; medium 
compressibility; fair workability; 
wetness hinders excavation in 
some arcas. 

Subsoil, fair to good: low shrink- 
swell potential; low 
compressibility. 

Substratum, poor: high shrink- 
swell potential; high compressi- 
bility; hazard of frost action; 
wetness hinders excavation. 


for specified uses 
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Suitability as source of—con. 


Soil properties affecting— 


Corrosion potential 


Impermeable material Highway location Winter grading Untreated steel Concrete 
Not suitable: sandy texture; Flood hazard_...--.---------- Moisture content at times too Moderate....... Low. 
pervious. high for good compaction. 
Not suitable: unstable........- High water table; unstable High water table; unstable High.---_.----- Low. 
organic material, which organic material. 
must be removed; sandy 
substratum. 
Fair: semipervious_..-.--.---- Fair to good bearing capacity; Moisture content often high LOW НЕЕ Low. 
good workability. enough to make compaction 
difficult; poor stability upon 
thawing. 
Not suitable: sandy texture; Flood hazard; scasonal Moisture content at times Modoerate......- Low. 
pervious. high water table. high enough to hinder 
operations. 
Subsoil, not suitable. Seasonal high water table; Moisture content often High.---.------ Low. 
Substratum, good: seasonal plastic, clayey material at a high enough to hinder op- 
high water table; difficult depth of 18 to 42 inches; erations; poor stability 
to compact. unstable and slippery when upon thawing. 
wet; poor to fair bearing 
capacity. 
Not suitable: sandy texture; Seasonal high water table; Wetness often hinders How ы SS Moderate. 
pervious. sandy texture. operations. 
Subsoil, not suitable: Seasonal high water tablo; Wetness often hinders Moderate in Low to 
sandy texture; pervious, wetness hinders construction operations. sandy layers; moderate. 
Substratum, good. at times; substratum subject high in sub- 
to frost heave. stratum. 
Fair to good: semipervious High water table; wetness High water table; wetness 0 Low. 
to impervious; stones and hinders construction. hinders operations. 
gravel in some areas; high 
water table. 
Good: impervious; diffi- Seasonal high water table; Moisture content often too High----------- Low. 
cult to work and compact wetness hinders construction high for good compaction; 
when wet; seasonal high in some areas. poor stability upon thawing. 
water table. 
Subsoil, not suitable: pervious. | Seasonal high water table; High moisture content often НіёН 22-25-32 Low. 
Substratum, good: imper- plastic clay at a depth of 18 hinders operations; clayey 


vious; difficult to work and 
compact when wet; seasonal 
high water table. 


to 42 inches; unstable and 
slippery when wet; poor to 
fair bearing capacity. 


substratum has poor 
stability upon thawing. 
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TABLE 6.— Engineering interpretations 


| Suitability as source of— 
Soil series and map symbols 


Topsoil | бапа Gravel Road fill for highway subgrade 
Berville: Bh................. | Good: high water Not suitable... Not suitable... Subsoil and substratum, poor to fair: 
table. medium shear strength; fair 


workability; low to moderate 
| | shrink-swell potential; wetness 
hinders excavation. 


Blount: ВІА, BIB, BIB2_.-______ Fair: thin; crusts Not suitable... Not suitable....| Poor to fair: moderate shrink-swell 
slightly when dry; 5 potential; difficult to work and 
seasonal high compact when wet; hazard of 
water table. frost heave; wetness hinders 


excavation in some areas. 
Borrow pits: Вр. | 
Variable; onsite inves- | 
tigation needed. 


Boyer: BrA, BrB, BrC, BrD, Poor: droughtiness;; Good: poorly Fair to good: Good: low shrink-swell potential; 
BrE, BrF, BsA, BsB, BsC, low organic- | graded sand, poorly good workability; good source 
BsD. | matter content. gravel, and some graded sand of subbase material. 

fines. and gravel. 
Brady: BtA, BtB------------ Poor: surface Good: poorly Fair to good: Good: low shrink-swell potential; 
i stones in some graded sand, poorly graded good workability; low com- 
areas; seasonal gravel, and some sand and pressibility; wetness hinders 
high water table. fines; scasonal gravel; sea- excavation in some areas. 
high water table. sonal high 
water table. 

Breckenridge: Bu............ Good: medium to Not suitable... Not suitable....| Subsoil, fair: low shrink-swell 
high organic- potential; poor to fair bearing 
matter content; capacity. 
high water table. Substratum, poor: moderate 


shrink-swell potential; difficult to 
work and compact when wet; 
wetness hinders excavation. 


Brevort: Bv_---------------- Poor: sandy tex- Fair: limited Not suitable. ...| Subsoil, fair to good: low shrink- 
ture; medium source of sand swell potential; fair to good 
organic-matter with some fines to bearing capacity. 
content; high a depth of 1 to 3 Substratum, poor to fair: moder- 
water table. fect. ate shrink-swell potential; diffi- 


cult to work and compact when 
wet; wetness hinders excavation. 


Brookston: Bw.............. Good: loamy tex- Not suitable... Not suitable____} Poor to fair: moderate shrink- 
ture; medium to swell potential; difficult to work 
high organic- and compact when wet; hazard of 
matter content; frost heave; wetness hinders 
high water table. excavation. 

Capac: CaA, CaB------------ Good: seasonal Not suitable- ....... Not suitable....; Fair: moderate shrink-swell po- 
high water table. tential; poor to fair bearing ca- 


pacity; wetness hinders excava- 
tion in some areas. 


Carlisle: Сс----------------- Poor if used alone: Not suitable........ Not suitable....| Not suitable: unstable 
erodible; readily 
oxidized; high 
water table. Fair 
to good if mixed 
with mineral soil. 


Celina: СеА, CeB, CeB2_____- Good: loamy tex- Not suitable- ------- Not suitable....| Poor to fair: low to moderate 
ture; thin where shrink-swell potential; difficult to 
eroded. work and compact when wet; 


hazard of frost heave. 
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Suitability as source of—con. 


Soil propertics affecting— 


Corrosion potential 


Impermeable material Highway location Winter grading Untreated steel Concrete 
Subsoil and substratum, good: | High water table; wetness High water table; poor High... 2 Low. 
high water table. hinders eonstruetion; poor stability upon thawing. 
io fair bearing capacity; 
hazard of frost beave. 
Good: impervious; difficult to Seasonal high water table; Moisture content often too Шеһ.---------- Low. 
work and compact when wet; wetness hinders construction high for good compaction ; 
seasonal high water table. in some areas; hazard of poor stability upon thawing. 
frost heave. 
Subsoil, fair to good. Cuts and fills needed in many Low to medium moisture Low to Low. 
Substratum, not suitable: places; substratum a good content; fair stability upon moderate. 
very pervious sand and source of fill and subbase thawing. 
gravel; piping hazard. material. 
Not suitable: pervious; Seasonal high water table; Wetness often hinders Moderate__----- Low to 
seasonal high water table. wetness hinders construction operations; poor stability moderate. 
in some places; substratum a upon thawing. 
good source of fill and 
subbase material. 
Subsoil fair: thin. | High water table; wetness High water table; poor High......-...- Low. 
Substratum, good: high water hinders eonstruetion; poor to stability upon thawing. 
table. fair bearing capacity. 
Subsoil, not suitable; pervious. High water table; wetness High water table; poor sta- High__.-------- Low. 
Substratum, good: impervious. hinders construction; poor to bility upon thawing. 
fair bearing capacity. 
Good: impervious; difficult to High water table; wetness High water table; poor sta- High.....-.--.- Low. 
work when wet; high water hinders construction; hazard bility upon thawing. 
table. of frost heave; moderate 
shrink-swell potential. 
Good: semipervious to imper- Seasonal high water table; wet- | Moisture content often too High.......-.-- Low. 
vious; seasonal high water ness hinders construction in high for good compaction; 
table. some areas; poor to fair poor stability upon thawing. 
bearing capacity. 
Not suitable: unstable._.------ High water table; unstable High water table; unstable High.......-.-. Moderate. 
organie material, which organie material. 
must be removed. 
Good: semipervious to im- Poor to fair bearing capacity; Moisture content often too Moderate_..--- Low. 
pervious. hazard of frost heave. high for good compaction; 
poor stability upon thawing. 
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SOIL SURVEY 


TABLE 6.— Engineering interpretations 


Soil series and map symbols 


Suitability as source of— 


Topsoil 


Sand Gravel 


Road fill for highway subgrade 


Ceresco: Cf 


Chelsea: 


Cohoctah: Cm.......... 


Colwood: Co------------ 


Conover: CvA, CvB...... 
Del Rey: DrA, DrB...... 
Dryden: DyA, DyB...... 


Edwards: Ed............ 


Fabius: 


Wasepi series. 


Fox: FoA, FoB, FoC2 


Gilford: 


ChB, ChC, ChD 


ҒаА, FaB.......- 
For Wasepi part of these 
mapping units, see 


Gdiimseilteesun 


i 


i 


Fair: flood hazard; 
seasonal high 
water table. 


Very poor: sandy 
texture; droughti- 
ness. 


Fair: flood hazard; 
high water table. 


Good: loamy tex- 
ture; medium to 
high organic- 
matter content; 
high water table. 


Good: loamy tex- 
ture; seasonal 
high water table. 


Good: seasonal 
high water table. 


Fair to good: 
stony in some 
areas. 


Poor if used alone: 
crodible; readily 
oxidized; high 
water table. Fair 
to good if mixed 
with mineral soil. 


Fair: stony in 
some areas; 
seasonal high 
water table. 


Fair: thin where 
eroded. 


Good: medium to 
high organic- 
matter content; 
high water table. 


| Good: 


Not suitable... Not suitable... 


some nar- Not suitable... 
row bands of 
fines. 
Not suitable. _______ | Not suitable____ 


Not suitable. ______ Not suitable... 


Not suitable_______- Not suitable... 


Not suitable________ Not suitable. ... 


Not suitable__.____- Not suitable... 


Not suitable- ------- Not suitable__._ 


Good: poorly 
graded sand with 
some fines and 
gravel; scasonal 
high water table. 


Fair: poorly 
graded sand 
and gravel 
(less than 50 
percent 
gravel) ; sca- 
sonal high 
water table. 


Good: poorly 
graded sand, 
gravel, and 
some fines. 


Good: poorly 
graded sand, 
gravel, and some 
fines. 


Good: poorly 
graded sand, 
gravel, and some 
fines; high water 
table. 


Fair to good: 
poorly graded 
sand, gravel, 
and some 
fines; high 

| water table. 


Fair to good: low shrink-swell 
potential; fair workability; hazard 
of frost heave; wetness hinders 
excavation. 


Fair to good: low shrink-swell 
potential; low compressibility; 
good workability. 


Fair to good: low shrink-swell 
potential; fair workability; hazard 
of frost heave; wetness hinders 
excavation. 


Poor to fair: low shrink-swell 
potential; poor bearing capacity; 
hazard of frost heave; wetness 
hinders excavation. 


Poor to fair: low to moderate 
shrink-swell potential; difficult to 
work and compact when wet; 
wetness hinders excavation in 
some areas. 


Poor to fair: moderate shrink- 
swell potential; difficult to work 
and compact when wet; hazard of 
frost heave; wetness hinders 
excavation. 


Fair to good: low to moderate 
shrink-swell potential; good 
workability; good compaction 
characteristics. 


Not suitable: unstable... 


Subsoil, fair: low to moderate 
shrink-swell potential; good com- 
paetion characteristies; good 
workability. 

Substratum, fair to good: low 
shrink-swell potential; low com- 
pressibility; wetness hinders 
excavation. 


Subsoil, fair: low to moderate 
shrink-swell potential; fair com- 
paction characteristics; fair 
workability. 

Substratum, good: low shrink- 
swell potential; low compressibility. 


Subsoil, fair: low shrink-swell 
potential; good workability; good 
compaction characteristics. 

Substratum, good: low shrink- 
swell potential; low compressi- 
bility; wetness hinders excavation. 
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for specified uses—Continued 


Suitability as souree of—con. Soil properties affecting— Corrosion potential 
Impermeable material Highway location Winter grading Untreated steel Concrete 
Fair: semipervious; flood Seasonal high water table; Moisture content at times Moderate....... Low. 
hazard; seasonal high water flood hazard; poor to fair high enough to hinder 
table. bearing capacity. operations. 
Not suitable: pervious........- Cuts and fills needed in many Sandy texture; low moisture Low. .--------- Low. 
places; loose sand easy to content; good drainage. 
excavate but sometimes has 
poor trafficability. 
Fair: semipervious; flood High water table; flood hazard; | High water table; wetness Moderate....... Low. 
hazard; high water table. fair to good bearing capacity. hinders operations; poor 
stability upon thawing. 
Fair: semipervious; stratified High water table; substratum High water table; poor stability | High......---.- Low. 
material; difficult to work flows when wet; hazard of upon thawing. 
when wet; high water table. frost heave. 
Good: impervious; difficult to Seasonal high water table; Moisture content often too TERETE Low. 
work when wet; seasonal high wetness hinders construction high for good compaction; 
water table. in some areas; poor to fair poor stability upon thawing. 
bearing capacity; hazard of 
frost heave. 
Good: impervious; difficult to Seasonal high water table; Moisture content often too High..........- Low. 
work and compact when wet; hazard of frost heave; diffi- high for good compaction; 
seasonal high water table. cult to work and compact poor stability upon thawing. 
when wet. 
Fair: semipervious; sandy Fair to good bearing capacity; Moisture content often high Moderate....... Low. 
pockets in some areas; good stones hinder grading in some enough to make compaction 
workability; good compaction areas. difficult; poor stability upon 
characteristics. thawing. 
Not suitable: unstable--------- High water table; unstable High water table; unstable High.---------- Low. 
organic material and marl, organic material. 
both of which must be 
removed. 
Not suitable: pervious...-.---- Seasonal high water table; Moisture content at times high | Moderate.....-- Low. 
wetness hinders construction enough to hinder operations. 
at times; good bearing сарас- 
ity in substratum. 
Subsoil, good: fair workability; | Good bearing capacity in sub- Moisture content usually too Low to Low. 
fair compaction characteristics. stratum; substratum a good high for good compaction; moderate. 
Substratum, not suitable: source of fill and subbase poor stability upon thawing. 
pervious. material. 
Not suitable: pervious; high High water table; wetness High water table; wetness often | High_-.-------- Low. 
water table. hinders construction. hinders operations. 
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TABLE 6.— Engineering interpretations 


Soil series and map symbols 


Suitability as source of — 


Topsoil 


Sand 


Gravel 


Road fill for highway subgrade 


Glendora: 


Granby: 


Gravel pits: Gr. 

Variable; onsite investi- 
gation needed. 
бтеепуоой.------------------ 
Mapped only with Spalding | 

soils. 


Gullied land: Gs, Gu. 
Variable; onsite investi- 
gation needed. 


Houghton: 


Hoytville: Ht, Hy------------ 


Tosco: loA 


Kibbie: KbA, KbB..........- 


Lapeer: LaA, LaB, LaB2, 
LaC, LaC2, LaC3, LaD2, 
LaD3, LaE2, LaE3, LaF. 


Lenawee: 


Linwood: 


Fair to good: flood 
hazard; high 


water table. 


Poor to fair: 
water table. 


high 


Poor if used alone: 
very acid; erodi- 
ble; readily oxi- 
dized. Fair to 
good if mixed 
with mineral soil. 


Poor if used alone: 
erodible; readily 
oxidized; high 
water table. Fair 
to good if mixed 
with mineral soil. 


Fair for silt loam 
(Ht), poor for 
silty clay loam 
(Hy): stieky 
when wet; high 
water table. 


Very poor: sandy 
texture; drought- 
iness; low organic- 
matter content; 
seasonal high 
water table. 


Good: loamy tex- 
ture; seasonal 
high water table. 


Poor to fair: sticky 
when wet; high 
water table. 


Poor if used alone: 
erodible; readily 
oxidized; high 
water table. Fair 
to good if mixed 
with mineral soil. 


| Good: 


Poor to fair: some 
fines; high water 
table. 


high water 
table. 


Not suitable. ------- | 


Not suitable________ 


Not suitable________ 


Not suitable to fair: 
limited source of 
sand with fines to 
a depth of 84 
feet. 


Not suitable. ....... 


Not suitable. -.-.--- 


Not suitable. ....... 


Not suitable- ------- 


‘Not suitable... 


Not suitable. __ 


Not suitable___.. 


Not suitable... 


Not suitable. ... 


Not suitable... 


Not suitable.... 


Not suitable. ___ 


Not suitable. .... 


Not suitable. ... 


Fair to good: low shrink-swell 
potential; low compressibility; 
fair workability; wetness hinders 
excavation. 


Fair to good: low shrink-swell 
potential; low compressibility; 
fair workability; good compac- 
tion characteristics; wetness 
hinders excavation. 


Not suitable: unstable............ 
Not suitable: unstable... 


Poor: high shrink-swell potential; 
high compressibility; poor com- 
paction characteristics; poor work- 
ability when wet; wetness hinders 
excavation. 


Subsoil, fair to good: sandy tex- 
ture; low shrink-swell potential; 
fair to good bearing capacity. 

Substratum, poor to fair: clayey 
texture; low to moderate shrink- 
swell potential; difficult to work 
when wet; wetness hinders exca- 
vation at times. 


Poor: low to moderate shrink- 
swell potential; hazard of frost 
heave; substratum flows when wet; 
wetness hinders excavation at 
times. 


Fair to good: low shrink-swell 
potential; stones and cobble- 
stones. 


Poor to fair: moderate shrink- 
swell potential; hazard of frost 
heave; difficult to work and com- 
pact when wet; wetness hinders 
excavation. 


Organic layer, not suitable: un- 
stable. 
Substratum, poor: low shrink- 


swell potential; hazard of frost 
heave; wetness hinders excavation. 
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Suitability as source of—con. Soil properties aífecting— Corrosion potential 
Impermeable material Highway location Winter grading Untreated steel Concrete 
Not suitable: pervious; high High water table; flood hazard; | High water table; wetness Moderate......| Low. 
water table, good bearing capacity. hinders operations. 
| 
Not suitable: pervious; high High water table; sandy soil High water table; wetness Moderate._.---| Low. 
water table. flows when wet. hinders operations. 
| Not suitable: unstable... High water table; unstable High water table; unstable High...........| High. 
| organic material, which must organic material. 


be removed. 


Not suitable: unstable.......- High water table; unstable | High water table; unstable Нірһ...-------- Moderate. 
organic material, which must organic material. 
be removed. 


Good: impervious; difficult to Iligh water table; poor to fair High water table; clayey sub- High._.--....--| Low. 
work and compact when wet; bearing capacity; low shear soil; poor stability upon 
high water table. strength; unstable and slip- thawing. 


pery when wet. 


Subsoil, not suitable: sandy Seasonal high water table; wet- | Moisture content often too high High..........- Low. 
texture. ness hinders construction at for good compaction; poor 

Substratum, good: clayey times; hazard of frost heave stability upon thawing. | 
texture; impervious; seasonal in substratum. 


high water table. 


Fair: semiporvious; substrat- Seasonal high water table; sub- | Moisture content often too Moderate.......| Low. 
um liquefies readily and flows stratum flows when wet; high for good compaction; 
when wet; seasonal high hazard of frost heave. poor stability upon thawing. 


water table. 


Fair: good workability; good Cuts and fills needed in many Moisture content often too Low to moder- Low. 
compaction characteristics. places; stones hinder grading high for good compaction; ate. 
in some areas; fair to good poor stability upon thawing. 
bearing capacity. 
Good: impervious; difficult to High water table; wetness hin- High water table; poor stability | High.-.-...---- Low. 
work and compact when wet; ders construction; poor to upon thawing. 
high water table fair bearing capacity. 
Organie layer, not suitable; High water table; unstable High water table; unstable High..........- Low. 
unstable. organic material, which organic material. 
Substratum, fair: impervious; must be removed; poor | 
difficult to work and com- bearing capacity in sub- 
pact when wet; high water stratum. | 


table. 
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TABLE 6.— Engineering interpretations 


Suitability as source of— 


Soil series and map symbols 


Topsoil 


Sand 


Gravel 


Road fill for highway subgrade 


Locke: LoA, LoB 


Macomb: MaA, MaB 


Made land: Ма. 

Variable; onsite investi- 
gation needed. 

Mancelona: МеВ, MeC2 


Marlette: МҒА, MfB, MfB2, 
MfC, MfC2, MfC3, Мғр2, 
MfD3, MfE2, МҒЕ?. 


Matherton: MhA, MhB 


McBride: МКВ, MkB2, 
MkC2, MIA, MIB, MIB2, 
MIC, MIC2, MIC3, MID, 
MID2, MID3, MIE2, MIF. 


Menominee: МтА, MmB, 
MmC, MmD. 


Metamora: MnA, MnB 


| Fair: 


Fair to good: sea- 
sonal high water 
table. 


Poor if used alone: 
erodible; readily 
oxidized; high | 
water table. 
Fair to good if 
mixed with min- | 
eral soil. 

Fair: stony in | 

some areas; sea- 

sonal high water 
table. 


Poor: sandy tex- | 
ture; droughtiness. | 


Fair to good: 
loamy texture; 
thin where 
eroded. 


Good: loamy tex- 
ture; seasonal 
high water table. 


sandy tex- 
ture; thin where 
eroded. | 


Poor: sandy tex- 
ture; droughti- 
ness; low organic- 
matter content. 


Fair: seasonal 
high water 
table. 


| Not suitable 


Not suitable__ 


Not suitable. _ 


Not suitable. _ 


Not suitable... 


Good: poorly 
graded sand 
gravel with s 


fines; seasonal 
high water table. 


Not suitable... 


Not suitable to 
limited 


fair: 
source of san 
with fines to 
depth of 42 
inches. 


| Not suitable___ 


Not suitable____ 


Not suitable... 


` Not suitable... 
| 


| Not suitable... 


Good: poorly 
graded sand 
and gravel 
with some 
fines; sea- 
sonal high 
water table. 


and 
ome 


Not suitable. ___ 


Not suitable____ 
d 


a 


| Not suitable. ___ 


Not suitable......; 


| Substratum, good: 


f 


Subsoil, fair: low to moderate 
shrink-swell potential; good 
workability; good compaction 
characteristics. 

Substratum, fair to good: low 
shrink-swell potential; low com- 
pressibility; wetness hinders 
excavation in some areas. 


Not suitable: unstable. .......... 


Fair to good: low shrink-swell 
potential; good compaction 
characteristics; wetness hinders 
excavation in some areas. 


Subsoil, fair to good: sandy tex- 
ture; low shrink-swell potential; 
fair to good bearing capacity. 

Substratum, poor: clayey texture; 
moderate shrink-swell potential; 
difficult to work and compact 
when wet. 


Poor to fair: moderate to high 
shrink-swell potential; poor to 
fair bearing capacity; difficult 
to work and compact when wet. 


Subsoil, fair: low to moderate 
shrink-swell potential; good 
workability; good compaction 
characteristics. 

low shrink- 

well potential; good workability; 

fair compaction characteristics; 
wetness hinders excavation in 
some arcas. 


Fair to good: low shrink-swell 
potential; fair to good bearing 
capacity. 


Upper part, fair: sandy texture; 
low shrink-swell potential; fair 
workability. 

Substratum, fair: loamy texture; 
low to moderate shrink-swell 
potential; fair workability when 
wet. 


Fair to good: low to moderate 
shrink-swell potential; fair work- 
ability; wetness hinders excavation 
in some areas. 
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Suitability as source of—con. 


Soil properties affecting— 


Corrosion potential 


pervious to impervious. 
Substratum, good: 
seasonal high water table. 


impervious; 


wetness hinders construction 
in some areas; poor to fair 
bearing capacity. 


high for good compaction; 
poor stability upon thawing. 


Impermeable material Highway location Winter grading Untreated steel Concrete 
Fair: semipervious; sandy Scasonal high water table; Moisture content often too Moderate. ----- Low. 
pockets in some areas; sea- wetness hinders construction high for good compaction; 
sonal high water table. in some areas; fair to good poor stability upon thawing. 
bearing capacity. 
Not suitable: unstable.......... High water table; unstable High water table; unstable High..........- Low. 
organic material, which organic material. 
must be removed. 
Good: semipervious to imper- Seasonal high water table; Moisture content often too High: 222-2220 Low. 
vious; low shrink-swell poten- wetness hinders construction high for good compaction; 
tial; good compaction in some areas; fair to poor poor stability upon thawing. 
characteristics; seasonal high bearing capacity. 
water table. 
Subsoil, fair: sandy texture. Poor to fair bearing capacity Medium to high moisture Moderate......- Low. 
Substratum, good: clayey in substratum; hazard of content; poor stability upon 
texture. frost heave in substratum. thawing. 
Good: difficult to work and Cuts and fills needed in many Moisture content often too high | Moderate......- Low. 
compact when wet. places; poor to fair bearing for good compaetion; poor 
capacity. stability upon thawing. 
Subsoil, good: good workabil- Seasonal high water table; Moisture content at times high | Moderate...-..- Low. 
ity; fair compaction charac- wetness hinders construction enough to hinder operations. 
teristics. in some areas; good bearing 
Substratum, not suitable: capacity in substratum. 
pervious. 
Fair to good: good workabil- Cuts and fills needed in many Moisture content often high Moderate......- Low. 
ity; good compaction charac- places; fair to good bearing enough to make compaetion 
teristics. capacity. difficult; poor stability upon 
thawing. 
Upper part, not suitable: Cuts and fills needed in many Moisture content often too Moderate. - Low. 
sandy texture; pervious. places; fair bearing capacity high for good compaction; 
Substratum, good: loamy in substratum. poor stability upon thawing. 
texture; impervious. 
Subsoil, fair to good: semi- Seasonal high water table; Moisture content often too High _.-------- Low. 
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TABLE 6.—Engineering interpretations 


Soil series and map symbols 


Suitability as source of— 


Topsoil 


Sand 


Gravel 


Road fill for highway subgrade 


Miami: MoB, MoB2, MoC, 
MoC2, MoD, MoD2, MoE, 
MoE2, MoF, MoF2, MpC3, 
MpD3, MpE3, MpF3. 


Montealm: MrA, MrB, MrC, 
MrD, MrE, MrF, MsA, 
MsB. 


Morley: MtB, MtB2, MtC, 
MtC2, MtD2, MuC3, 
MuD3, MuE3. 


Munuseong: Mvy-------------- 


Mussey: Мм/----------------- 
For Gilford part of this 
mapping unit, see 

Gilford series. 


Nappanee: NaA, NaB, МрА, 
NpB2. 

Oshtemo: ОЗА, OsB, OsC.... 

Owosso: OwA, OwB, OwC, 
OwC2. 

Paulding: Pa ............. 


Poor: 


Fair to good: 
loamy texture; | 
thin and sticky | 
where eroded. 


Poor: sandy tex- 
ture; droughti- 
ness; hazard of 
soil blowing. 


Fair to good: 
thin and sticky | 
where eroded. 


Fair: medium to 
high organic- 
matter content; 
high water table. 


| 


Good: high water 
table. 


Loam (NaA, NaB), 
fair; silty clay 
loam (NpA, 

NpB2), poor: 
seasonal high 

water table; some 
arcas sticky when 
wet. i 


Poor: sandy tex- 
ture; drought- 
iness; low organic- 
matter content. 


Fair: low to 
medium organic- 
matter content. 


clayey tex- 
ture; sticky when 
wet; high water 
table. 


| Good: 


Not suitable. 2...2 


Fair: some layers 
contain fines. 


Not suitable...) 


Not suitable... | 


Good: poorly 
graded sand, 
gravel, and some 
fines; high 
water table. 


Not suitable... 


poorly 
graded sand; some 
gravel and fines. 


Not suitable. 2... 


Not suitable. ....... | 


| Good: 


Not suitable... 


Not suitable. _. - 


Not suitable... 


Not suitable... 


poorly 
graded sand, 
gravel, and 
some fines; 
high water 
table. 


Not suitable... 


Fair: domi- 
nantly sand, 
but 20 to 45 
percent 
gravol. 


Not suitable. ..... 


Not suitable. 


Poor to fair: low to moderate 
shrink-swell potential; difficult 
to work and compact when wet. 


Fair to good: low shrink-swell 
potential; fair to good bearing 
capacity; loose, sandy material 
easy to excavate but sometimes 
hinders hauling. 


Poor to fair: moderate to high 
shrink-swell potential; difficult 
to work and compact when wet. 


Subsoil, fair to good: low shrink- 
swell potential; fair bearing 
capacity. 

Substratum, poor: high shrink- 
swell potential; poor to fair 
bearing capacity; difficult to work 
and compact when wet; wetness 
hinders excavation. 


Subsoil, fair: good workability; thin. 

Substratum, fair to good: low 
shrink-swell potential; low 
compressibility; wetness hinders 
excavation. 


Poor: high shrink-swell potential; 
high compressibility; difficult to 
work and compact when wet; 
wetness hinders excavation in 
some areas. 


Subsoil, fair: low shrink-swell 
potential; good workability; good 
compaction characteristics. 

Substratum, good: low shrink- 
swell potential; fair workability; 
fair compaction characteristics. 


Subsoil, fair: sandy texture; low 
shrink-swell potential; fair to 
good bearing capacity. 

Substratum, poor to fair: loamy 
texture; low to moderate shrink- 
swell potential; difficult to work 
and compact when wet; poor to 
fair bearing capacity. 


Poor: high shrink-swell potential; 
high compressibility; difficult to 
work and compact when wet; 
wetness hinders excavation. 
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for specified uses—Continued 
Suitability as source of—con. Soil properties affecting— Corrosion potential 
Impermeable material Highway location Winter grading Untreated steel Concrete 
| c A - 
Good: impervious; fair com- Cuts and fills needed in many Moisture content often too Moderate........ Low. 
paction characteristics. places; poor to fair bearing high for good compaction; 
capacity. poor stability upon thawing. 
Notsuitable: sandy texture; Cuts and fills needed in many Sandy texture; low moisture Low....-.-.--- Low. 
rapid permeability; hazard places; loose, sandy material content; good drainage. 
of piping. easy to excavate but some- 
times has poor traffieability. 
Good: impervious; difficult to | Cuts and fills nceded in many Moisture content often too Moderate....... Low 
work and compact when wet. places; poor to fair bearing high for good compaction; | 
capacity; hazard of frost poor stability upon thawing. 
heave. 
Subsoil, fair: semipervious; High water table; poor to fair High water table; clayey High..........- Low. 
thin. | bearing capacity; plastic, texture; poor stability upon 
Substratum, good: impervious; clayey material at a depth of thawing. 
difficult to work and compact 18 to 42 inches; unstable and 
when wet; high water table. | slippery when wet. 
Subsoil, not suitable: thin. High water table; wetness lligh water table; wetness often | High .-.-------- | Low 
Substratum, not suitable: | hinders construction. hinders operations. 
pervious; piping hazard; high 
water table. 
Good: impervious; difficult to | Scasonal high water table; poor | Moisture content at times high | High----.------ Low. 
work and compact when wet; to fair bearing capacity ; enough to hinder operations; 
scasonal high water table. plastic, clayey material that poor stability upon thawing. 
is unstable and slippery 
when wet. 
| 
| 
Not suitable: pervious...-....- Good bearing capacity in sub- Moisture content usually low Low...--------- Low. 
| stratum; substratum good to medium; fair stability 
| source of subbase and fill upon thawing. 
| material. 
Subsoil, fair: thin. Cuts and fills needed in many Moisture eontent medium to Беу сна ЕЕ Low. 
| Substratum, good. places; poor to fair bearing high; poor stability upon 
capacity in substratum. thawing. 
Good: impervious; difficult IHigh water table; poor to fair High water table; clayey tex- High.........- Low. 
to work and compact when bearing capacity; plastic, ture; poor stability upon 
wet; high water table. clayey material that is thawing. 
unstable and slippery when 
wet. 
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TABLE 6.-Елділеегітд interpretations 


Suitability as source of— 


Soil series and map symbols 


Topsoil 


Sand 


Gravel 


Road fill for highway subgrade 


Pewamo: Ре, Pm... 
Pineonning: Pn.............. 
Richter: RecA, КеВ...-.----.- 
Roselms: Код, RoB, RoB2.... 
St. Clair: ScB2, ScC2........ 
береза: Se. l. l... l... 
Sisson: SfB, SfB2, SfC, SfC2__ 


Spalding: So 
For Greenwood part of this 
mapping unit, see Green- 

wood series. 


Spinks: SpA, SpB, SpC, SpD, 
SpE, SpF. 


Loam (Pe), fair; 
clay loam (Pm), 
poor: high water 
table; some areas 
sticky when wet. 


Poor: sandy 
texture; high 
water table. 


Fair: low organic- 
matter content; | 
seasonal high | 
water table. | 


Poor: clayey 
texture; sticky 
when wet; 
seasonal high 
water table. 


Poor: clayey 
texture; thin and 
sticky where 
eroded. 


Good: stony in 
some areas; high 
water table. 


Good: loamy 
texture. 
Good: loamy tex- 


ture; flood hazard; 
high water table. 


Poor if used alone: 
erodible; readily 
oxidized; high 
water table. | 

Fair if mixed with | 
mineral soil. 


| 

| Poor: sandy tex- 
ture; droughti- 
ness; low organic- 
matter content. 


| Not suitable..______ 


| Not suitable. ------- 


Not suitable. .......| 


Not suitable to fair: 
limited source of 
sand with fines to 
a depth of 314 
feet. 


Not suitable... 


Not suitable. ....... | 


Good: poorly 
graded sand, 
gravel, and some 
fines; high water 
table. 


Not suitable to poor: 
highly variable; 
stratified sand 
and fines. 


Not suitable__._____ 


Good below a depth 
of 514 feet; some 
fines above that 
depth. 


Not suitable... 


Not suitable. ... 


Not suitable. __ 


Not suitable... 


Not suitable... 


Good: poorly 
graded sand, 
gravel, and 
some fines; 
high water 
table. 


Not suitable. ... 


Not suitable. ... 


Not suitable... 


Not suitable... 


Poor to fair: moderate to high 
shrink-swell potential; difficult to 
work and compact when wet; 
wetness hinders excavation. 


Subsoil, fair to good: low shrink- 
swell potential; fair to good 
bearing capacity. 

Substratum, poor: high shrink- 
swell potential; poor to fair 
bearing capacity; difficult to 
work and compact when wet; 
wetness hinders excavation. 


Fair: low shrink-swell potential; 
fair bearing capacity; hazard of 
frost heave; wetness hinders 
excavation in some areas. 


Poor: high shrink-swell potential; 
high compressibility; difficult to 
work and compact when wet; 
wetness hinders excavation in 
some areas. 


Poor: high shrink-swell potential; 
high compressibility; difficult to 
work and compact when wet. 


Subsoil, poor to fair: low to 
moderate shrink-swell potential. 

Substratum, fair to good: low 
shrink-swell potential; low 
compressibility; wetness hinders 
excavation. 


Poor: low shrink-swell potential; 
hazard of frost heave; may be 
difficult to work and compaet 
when wet; may flow when wet. 


Poor: low shrink-swell potential; 
hazard of frost heave; flood 
hazard; wetness hinders excava- 
tion. 


Not suitable: 


Fair to good: low shrink-swell 
potential; low compressibilitv; 
fair to good workability; fair to 
good compaction characteristics. 


unstable_____ 2. 
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Suitability as source of—Con. 


Soil properties affecting— 


Corrosion potential 


places; loose sand easy to 
exeavate but sometimes has 
poor trafficability; good 
bearing capacity; hazard of 
soil blowing. 


tent usually low; good 
stability upon thawing. 


Impermeable material Highway location Winter grading Untreated steel Concrete 
Good: impervious; difficult to High water table; wetness lligh water table; poor HiRes Low. 
work and compact when hinders construction; poor stability upon thawing. 
wet; high water table. to fair bearing capacity; 
hazard of frost heave. 
Subsoil, not suitable: sandy High water table; poor to fair High water table; clayey Highest Low. 
texture; pervious. bearing capacity; plastic, | texture; poor stability on 
Substratum, good: clayey clayey material that is thawing. 
texture; impervious; difficult unstable and slippery when 
to work and compact when wet at a depth of 18 to 42 
wet; high water table. inches. | 
Fair: good workability; good Seasonal high water table; Moisture content often too Moderate....... Low. 
compaetion characteristies; substratum loses stability high for good compaction; 
substratum loses stability and and flows when wet; hazard poor stability upon thawing. 
flows when wet. of frost heave. 
Good: impervious; seasonal Seasonal high water table; low Ше water table; clayey High----------- Low. 
high water table; difficult to shear strength; poor to fair texture; poor stability upon 
work and compact when wet. bearing capacity; plastic, thawing. 
clayey material that is 
unstable and slippery when 
wet. 
Good: impervious...--------- Poor to fair bearing capacity; Moisture content often too high | High.-..--.---- Low. 
hazard of frost heave; for good compaction; poor 
plastic, clayey material that stability upon thawing. 
is soft and slippery when wet. 
Subsoil, good: fair workability; | High water table; wetness High water table; wetness High -22ccecess Low. 
fair compaction hinders construction. often hinders operations. 
characteristics. 
Substratum, not suitable: 
sandy texture; pervious. 
Fair: semipervious; stratified...| Unstable substratum; hazard Moisture content often too Поу.---------- Low. 
of frost heave. high for good compaction; 
poor stability upon thawing. 
Fair to good: semipervious to High water table; flood hazard; | High water table; wetness High.........--- Low. 
impervious; stratified; poor to fair bearing capacity; hinders operations; poor 
flood hazard; high water hazard of frost heave. stability upon thawing. 
table. 
Not suitable: unstable......... High water table; unstable High water table; unstable High.........- High. 
organic material, which organie material. 
must be removed. 
Not suitable: pervious. Cuts and fills needed in many Sandy texture; moisture con- Поу.-..------- Low. 
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Topsoil 


Suitability as source of— 


Sand 


1 


Gravel 


Road fill for highway subgrade 


Tawas: Та.-...----.2........ | 


Tedrow: TeA, TeB..... Loss | 


Tonkey: То-....-.-.--.-.... 
Tuscola: TuA, TuB....... 
Ubly: ЦШЬА,ЦЬ В —--—--------- 
| 
| 
| 
Warners: Wb............... 
Wasepi: WsA, WsB.......... 
| 
Willette: Wt... | 


| Good: 


Poor if used alone: 
erodible; readily 
oxidized; high 
water table. 

Fair to good if 
mixed with 
mineral soil. 


sandy 
texture; low 
organic-matter 
content; seasonal 
high water table. 


Good: medium to 
high organic- 
matter content; 
high water table. 


loamy 
texture. 


Fair: low organic- 
matter content. 


Poor: thin layer 
of muck over 
marl. 


Poor: sandy tex- 
ture; droughtiness; 
seasonal high 
water table. 


Poor if used alone: 
crodible; readily 
oxidized; high 
water table. 

Fair if mixed 
with mineral soil. 


' Not suitable 


Not suitable 


Fair below a depth 
of 114 to 3 feet. 


Good below a depth 
of 2 or 3 feet; 
seasonal high 
water table. 


Not suitable to 
poor: highly 
variable; stratified 
sand and fines. 


Not suitable 


Good: poorly 
graded sand, 
gravel, and some 
fines; seasonal 
high water table. 


. Not suitable.___ 


Not suitable... 


; Not suitable... 


i 
| 
| 


Organic layer, not suitable: 


stable. 


Substratum, poor: san 


un- 


dy texture; 


piping hazard; wetness hinders 


excavation. 


Fair to good: 


low shrink-swell 


potential; low compressibility; 
fair to good workability; fair to 
good compaction characteristics; 
wetness hinders excavation in 


some areas, 


| Not suitable- Poor: low shrink-swell potential; 


Not suitable... 


Not suitable... 


Good: poorly 
graded sand, 
gravel, and 
some fines; 
seasonal high 
water table. 


Not suitable- _._ 


Not suitable....| 


poor to fair bearing c 


apacity; 


hazard of frost heave; wetness 


hinders excavation. 


Poor to fair: 


low shrink-swell 


potential; hazard of frost heave; 
may be difficult to work and 
compact when wet; may flow 


when wet. 


Subsoil, fair: 


low shrink-swell 


potential; fair bearing capacity. 


Substratum, poor to fair: 


moderate 


shrink-swell potential; poor 


bearing capacity; difficult to work | 


and compact when wet. 


Not suitable: unstable 


Subsoil, fair: 


low shrink-swell 


potential; good workability; good 
compaction characteristics; wet- 
ness hinders excavation in some 


areas, 


Organic layer, not suitable: 


stable. 
Substratum, poor: 


un- 


difficult to work 


and compact when wet; wetness 


hinders exeavation. 
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Suitability as source ої—Соп. 


Soil properties affecting— 


Corrosion potentia 


Impermeable material 


Winter grading 


Untreated steel 


Concrete 


Organic layer, not suitable: 
| unstable. 
Substratum, not suitable: 
| pervious; high water table. 


Not suitable: 


| Fair: liquifies readily and 
flows when wot; high water 
table. 


Fair: 


Subsoil, good. 
Substratum, fair to good. 


Not suitable: 


Not suitable: pervious; sea- 
sonal high water table. 


Organic layer, not suitable: 
unstable. 

| Substratum, good: impervious; 

high water table; difficult to 

work and compact when wet. 


pervious.-._.--.- 


semipervious; stratified... 


unstable. 


High water table; unstable 


organic material, which must 
be removed; sandy sub- 


stratum. 


Seasonal high water table; 


sandy texture; loses stability 
and flows when wet. 


High water table; wetness 


hinders excavation; poor to 
fair bearing capacity. 


of frost heave. 


Unstable substratum; hazard 


Poor to fair bearing capacity... 


High water table; thin layer of 


unstable organie material 
over marl, both of which 


must be removed. 


Seasonal high water table; 


wetness hinders construction 


at times; good bearing 
capacity in substratum. 


High water table; unstable 


organic material that must 


be removed. 


| High water table; unstable 


organic material. 


: Wetness often hinders opera- 


tions. 


High water table; poor stability 
upon thawing. 


Moisture content often too 
high for good compaction; 
poor stability upon thawing. 


Moisture content often too 
high for good compaction; 
poor stability upon thawing. 


High water table; unstable 
organie material and marl. 


Moisture content at times high 
enough to hinder operations. 


High water table; unstable 
organic material. 


High... iso. 


Moderate....... 


Higb----------- 


Moderate. ...... 


TPE L u as 


Moderate_______ 


НІЕ = геры 


„| Low. 


Low. 


Low. 


Low. 


| Low. 


Low. 


Low. 


Low. 
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TABLE 7.—LEngineering interpretations for 


Soil properties affecting-— 
Soil series and map 
symbols 
Agricultural drainage Irrigation Terraces and diversions | Grassed waterways 
77 І 

Abseota: Ab... Not needed... ! Low available water Not needed: nearly Not needed: nearly 

| capacity; very rapid ' level. level. 

water intake; flood Í 
hazard. ! 

Adrian: Ad. High water table; sandy | High available water Unstable organic mate- Not needed: level 
substratum; ditch- capacity; very rapid rial and sand likely or depressional. 
banks unstable. water intake; very to blow and fill 

| , poor natural drainage. channels. Terraces not | 

| | | needed: level or | 

| depressional. | 

Alcona: AIA, AIB, AIC...| Not needed.............| Medium available water | Shallow to erodible sand; | Moderately coarse 

| capacity; rapid water | difficult to vegetate. texture; difficult to 

| |o intake. ! vegetate; little 

| | runoff. 

Algansee: An............ | Normally not suitable | Low available water Not needed: nearly Not needed: nearly 

| for crops. capacity; very rapid | level. level. 

| water intake; flood 

hazard. 
| | 

Allendale: AoA, AoB__._- Slow permeability at a Moderately low avail- Not needed: sandy Not needed: sandy 
depth of 18 to 42 able water capacity; texture; nearly level texture; nearly level 
inches; seasonal high very rapid water in- to gently sloping; to gently sloping; 
water table. take; slow permeability little runoff. little runoff. 

at a depth of 18 to 42 
inches. 
Au Gres | 
ASBI cosa te кы me ole Seasonal high water Low available water Not needed: sandy tex- | Usually not needed: 
table; wet depres- capacity; very rapid ture; level to gently sandy texture; 
sions; sandy texture; water intake. sloping; little level to gently 
rapid permeability; runoff. sloping; little 
ditchbanks unstable. | runoff. 
АША а тысы Seasonal high water Low available water Not needed: sandy tex- | Usually not needed: 

‚ table; sandy texture capacity; very rapid ture; nearly level; sandy texture; | 
to a depth of 42 water intake. little runoff. nearly level; | 
inches or more; i little runoff. 
moderately slow per- | 
meability below the | 
sand. | | 

| 

Barry: Ba.............. High water table; wet Moderate available water | No unfavorable | Not needed: nearly 

| depressions; moderate capacity; rapid properties. Terraces | level. 
permeability; sandy | water intake; poor not needed: nearly | 
pockets. | natural drainage. level. 

Belding: BeA, BeB...... Seasonal high water i Moderate available water! Not needed: nearly Seasonal bigh water 
table; moderately capacity; rapid level to gently table. | 
slow permeability water intake. sloping; little runoff. | 
below a depth of 18 | 

| inches; wet | 
depressions. ! 

Belding, clay subsoil Seasonal high water | Low to moderate | Dense subsoil; difficult Seasonal high water 

variant: BfA, BfB. | table; slow perme- |! available water to excavate; difficult table. 
ability below a ' capacity; rapid water to vegetate. 

i depth of 18 to 42 ; intake. | | 

| inches. i | 
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Soil properties affecting—Continued 


i Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


Flood hazard; rapid 
seepage. 


High water table; rapid 
seepage; flotation of 
organic material posi- 

i ble. Suitable for pit- 

type ponds. 


seal blanket generally 

needed; sides of ponds 
unstable if substratum 
is exposed. 


Flood hazard; rapid 
seepage. 


Rapid seepage in sandy 
layers; slow seepage in 
clayey substratum. 


seal blanket necessary. 


Rapid seepage in sandy 
layers; slow scepage in 
substratum. 


Medium seepage; high 
water table. Suitable 
for pit-type ponds. 


Rapid seepage in upper 
layers; slow seepage in 
substratum. 


Rapid seepage in upper 
layers; slow seepage in 
substratum. 


Medium to rapid seepage; 


Too porous to hold water; 


Fair stability; fair to good com- 
paction characteristics; medium 
to rapid seepage; piping 
hazard. 


High water table; 18 to 42 inches 
of unstable organic material; 
sandy substratum has rapid 
permeability and a piping 
hazard. 


Poor to fair stability; medium 
seepage; fair to good compac- 
tion characteristics; piping 
hazard. 


Fair stability; fair to good com- 
paction characteristics; medium 


seepage; piping hazard; seasonal 


high water table. 


Seasonal high water table; sub- 
soil bas fair stability and 
medium seepage; substratum 
has high shrink-swell potential 
and slow seepage. 


Fair stability; fair compaction 
characteristics; rapid seepage; 
hazard of piping; seasonal high 
water table. 


Sandy layers have fair stability, 
medium to rapid seepage, and 
a piping hazard. 

Substratum has fair to good 
stability, fair to good com- 
paction characteristics, and 
slow seepage. 


Fair stability; fair to good 
compaction characteristics ; 
medium seepage; hazard of 
piping; high water table. 


Subsoil has fair stability, 
medium seepage, and a 
piping hazard. 

Substratum has fair to good 
stability, fair to good compaction 
characteristics, slow seepage. 


Seasonal high water table; 
fair stability; high shrink-swell 
potential; poor to fair com- 
paction characteristics; slow 
seepage. 


Low compressibility; fair to good 
bearing capacity; low shrink- 
swell potential. 


High water table; 18 to 42 inches 
of unstable organic material; 
substratum has low shrink- 
swell potential and low com- 
pressibility and often flows 
when wet. 


Fair to good bearing capacity; 
low shrink-swell potential; low 
compressibility; somtimes flows 
when wet. 


Fair to good bearing capacity ; 
low shrink-swell potential; low 
compressibility ; sometimes 
flows when wet; seasonal high 
water table. 


Seasonal high water table; poor 


to fair bearing capacity; high 
shrink-swell potential; high 
compressibility ; low shear 
strength. 


Low compressibility ; poor to 
good bearing capacity; low 
shrink-swoll potential; 
seasonal high water table. 


Seasonal high water table; poor 
to fair bearing capacity; 
moderate shrink-swell 
potential; medium compressi- 
bility; medium shear strength. 


Low compressibility ; fair to good 
bearing capacity; low to 
moderate shrink-swell 
potential; high water table. 


Poor to fair bearing capacity ; 
moderate shrink-swell poten- 
tial; medium compressibility ; 
medium shear strength; 
seasonal high water table. 


Seasonal high water table; 
poor to fair bearing capacity ; 
high shrink-swell potential; 
high compressibility ; low 
shear strength. 


Severe: flood hazard; possible 
pollution of shallow water 
supplies. Onsite investigation 
needed. 


Severe: high water table; 
unstable organic material. 


Slight: when wet, soil material 
may flow into and plug tile 
lines and filter beds. 


Severe: scasonal high water 
table; flood hazard. 


Severe: seasonal high water 
table; slow permeability at a 
depth of 18 to 42 inches. 
Onsite investigation needed. 


Severe: seasonal high water 
table; rapid percolation ; 
possible pollution of water 
supplies. Onsite investigation 
necded. 


Severe: seasonal high water 
table; filter fields saturated 
in wet periods. Onsite 
investigation needed. 


Severe: high water table; 
filter fields saturated in 
wet periods. 


Severe: seasonal high water 
table; moderately slow 
permeability within 3 feet 
of the surface. Onsite 
investigation needed. 


Severe: seasonal high water 
table; very slow perme- 
ability within 18 to 42 inches 
of the surface. Onsite 
investigation needed. 
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Soil series and map 


Soil properties affecting— 


symbols 
Agricultural drainage Irrigation Terraces and diversions Grassed waterways 
Berville: Bh------------ High water table; wet | No unfavorable | Not needed: 


l 


Blount: BIA, ВІВ, BIB2... | 


Borrow pits: Bp. 
Variable; onsite in- 
vestigation needed. 


Boyer: BrA, BrB, BrC, 


BrD, BrE, BrF, BsA, | 
BsB, BsC, BsD. 


Brady: BtA, BtB........- | 


Breckenridge: 


Brevort: Bv____ 


Brookston: 


CaA, CaB 


Capac: 


Carlisle: Ces | 


Celina: CeA, CeB, CeB2.. 


depressions. 


Moderately slow perme- 
ability; seasonal high 
water table; wet 
depressions. 


Not needed. 2.22.2... | 


Seasonal high water 
table; rapid perme- 
ability in substratum. 


Moderately slow perme- 
ability below a depth 
of 18 inches; high 
water table; wet 
depressions. 


High water table; mod- 
crate permeability 
below a depth of 18 
inches; wet depres- 
sions. 


High water table; 


moderately slow per- 
meability; wet de- 
pressions. 


Moderately slow perme- 
ability; seasonal high 
water table; wet de- 
pressions. 


High water table; 
organic material 
settles if overdrained. 


Not needed... LL... 


, Moderately high to 


high available water 
capacity; medium 
water intake; poor 
natural drainage. 


| High available water 


eapacity; medium rate 
of water intake. 


Moderately low avail- 
able water capacity; 
very rapid water in- 
take; sloping to very 
steep units subject to 
runoff and erosion. 


Moderate to moderately 
low available water 
capacity; rapid water 
intake. 


Moderate available 
water capacity; rapid 
water intake; poor 
natural drainage. 


! Moderate to low avail- 


able water capacity; 
rapid water intake: 
poor natural drainage. 


| High available water 


capacity; medium 
water intake; poor 
natural drainage. 


| High available water 


capacity; medium 
water intake. 


Very high available 
water capacity; very 
rapid water intake; 
very poor natural 
drainage. 


High available water 
capacity; medium 
water intake; gently 
sloping units subject 
to erosion. 


; No unfavorable proper- 


propertics. ‘Terraces 
not needed: level. | 


Dense subsoil; difficult 
to excavate; difficult 
to vegetate. 


Moderate depth to sand 
and gravol; erodible; 
some slopes too steep 
or irregular. 


Not needed: nearly 
level to gently sloping; | 
little runoff. 


No unfavorable proper- 
ties. Terraccs not 
needed: level or 
depressional. 


Sandy texture; difficult 
to vegetate. Terraces 
not needed: level or 
depressional. 


ties. Terraces not 
needed: level or 
depressional. 


No unfavorable propor- 
ties. 


Unstable organic ma- 
terial likely to blow 
and fill channels. 
Terraces not needed: 
level or depressional. 


No unfavorable proper- 
ties. | 


| Not needed: 


level. 


| Seasonal high water 


table. 


Difficult to vegetate 
if cuts expose sand 
and gravel; sloping 
to very steep units 
subject to runoff 
and erosion. 


Seasonal high water 


table. 


Not needed: level or 
depressional; high 
water table. 


Not needed: levelor 
depressional. 


level 
or depressional. 


Seasonal high water 
table. 


Not needed: level 
or depressional. 


No unfavorable proper- 
ties. 
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Soil properties affecting—Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


| High water table; 


medium seepage. 
Suitable for pit-type 
ponds. 


Medium to slow seepage......| 


|! Medium to rapid secpage 


in subsoil; seal blanket 
necessary if substratum 
is exposed, 


Medium seepage in sub- 
soil; seal blanket 
necessary if substratum 
is exposed. 


High water table; medium 
secpage. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage in upper layers; 
slow seepage in sub- 
stratum. Suitable for 
pit-type ponds. 


High water table; slow to 
medium seepage. Suita- 
ble for pit-type ponds. 


Slow to medium seepage. | 


High water table; rapid 
seepage; flotation of 
organic material possi- 
ble. Suitable for pit- 
type ponds. 


Fair stability; fair com- 
paction characteristics; 
slow secpage. 


412-409--71----9 


| High water table; fair to good 
stability ; fair to good 
compaction characteristics; 
slow seepage. 
| 
Fair to good stability; fair to 
good compaction character- 
istics; slow seepage. 


Subsoil has fair stability, medium 
seepage, and fair to good 
compaction characteristics ; 
substratum has good stability, 
rapid seepage, and a hazard 
of piping. 


Subsoil has fair to good stability, 
slow seepage, and fair to good 
compaction characteristics; 
substratum has fair stability, 
rapid seepage, and fair com- 
paction characteristics. 


High water table; fair to good 
stability; fair to good com- 
paction characteristics; slow 
seepage. 


High water table; subsoil has fair 
stability and a hazard of 
piping; substratum has fair to 
good stability, fair to good 

| compaction characteristics, 

and slow seepage. 


High water table; fair to good 
stability; fair to good com- 
paction characteristics; slow 
secpage. 


| Fair to good stability; fair to 
good compaction characteris- 
ties; slow seepage. 


High water table; unstable 
organic material. 


| Fair stability; fair compaction 
characteristics; slow scepage. 


High water table; poor to fair 
bearing capacity; low to 
moderate shrink-swell poten- 
tial; medium compressibility ; 
medium shear strength. 


Scasonal high water table; poor 
to fair bearing capacity; mod- 
erate shrink-swell potential; 
medium compressibility ; medi- 
um shear strength. 


Good bearing capacity; low 
shrink-swell potential; very 
low compressibility; medium 
to high shear strength. 


| Seasonal high water table; fair 


to good bearing capacity ; low 
shrink-swell potential; very low 
compressibility; medium to 
high shear strength; flows when 
wot. 


High water table; poor to fair 
bearing capacity; moderate 
shrink-swell potential; medium 
compressibility; medium shear 
strength. 


High water table; poor to fair 
bearing capacity; moderate 
shrink-swell potential; medium 
compressibility; medium shear 
strength. 


High water table; poor to fair 
bearing capacity; modcrate 
shrink-swell potential; medium 
compressibility; tendency to 
liquify. 


Seasonal high water table; poor 
to fair bearing capacity; hazard 
of frost heave; tendency to 
liquefy; moderate shrink-swell 
potential. 


High water table; very high 
compressibility; instability. 


Poor to fair bearing capacity; 
moderate shrink-swell poten- 
tial; medium shear strength; 
medium compressibility. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Severe: scasonal high water 
table; moderately slow per- 
meability within 2 feet of 
the surface. 


Slight: very rapid perme- 
ability at a depth of about 
24 feet; some slopes of more 
than 10 percent; possible 
pollution of shallow water 
supplies. 


Moderate to severe: seasonal 
high water table; very rapid 
permeability at a depth of 
about 4 feet; possible pollu- 
tion of shallow water supplies. 
Onsite investigation needed. 


Severe: high water table; 
moderately slow permeability 
within 2% feet of the surface. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Severe; high water table; 
moderately slow permea- 
bility. 


Severe: scasonal high water 
table; variable permeability 
below a depth of 3 feet. 
Onsite investigation needed. 


Severe: high water table; 
unstable organic material. 


Moderate to severe: moder- 
ately slow permeability ; 
temporary seasonal high 
high water table. 
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Soil properties affecting— 


TABLE 7.— Engineering interpretations for 


Agricultural drainage 


Irrigation 


Terraces and diversions 


Grassed watcrways 


Cereseo: 

Chelsea: ChB, ChC, САО. 
Cohoctah: Cm. 
Colwood: Со... | 
Zonover: CvA, Сув... | 


Del Rey: DrA, OrB 


Dryden: DyA, Dy: Be sese 
Edwards: Ed... - 
Fabius: Рад, ҒаБ/ 2... 


For Wasepi part of 
these mapping units, | 
кес Wasepi series. 


Fox: FoA, Foa, Fat 


ND 


table; flood hazard. 


Not needed ... .. u 


Iligh water table; flood 
hazard. 


ITigh water table; silt 
and very fine sand in 
substratum can flow 
into tile; ditehbanks 
unstable. 


Moderately slow perme- 
ability; seasonal high 
water table; wet 
depressions. 


Moderately slow perme- 
ability; seasonal high 
water table; wet 
depressions. 


Not needed -a-nnan 


Iligh water table; 
moderate depth to 
marl; organie material 
sottles if overdrained. 


Seasonal high water 
table; sand and gravel 


Not needed 


Moderate available 
water capacity; 
rapid water intake; 
flood hazard. 


Low available water 
capacity; very rapid 
water intake; hazard 
of soil blowing. 


Moderate available 
water capacity; rapid 
water intake; flood 
hazard; poor natural 
drainage. 


High available water 
capacity; rapid water 
intake; poor natural 
drainage. 


High available water 
capacity; medium 
water intake. 


High available water 
capacity; medium 
water intake. 


Moderate available water | 


capacity; rapid water 
intake. 


High available water 
capacity; very rapid 
water intake; very 
poor natural drainage. 


Moderately low avail- 
able water capacity; 
rapid water intake: 
shallow io sand and 
gravel. 


Moderate available 
water capacity; rapid 
water intake: moder- 
ately sloping unit 
subjeet te runot ана 
erosion. 


Not needed: 
level. 


nearly 


Not needed: sandy tex- 
ture; slow to medium 
runoff. 


No unfavorable proper- 
ties. Terraces not 
needed: nearly level. 


Siltation of channels 
likely. Terraces not 
necded: level or 
depressional. 


No unfavorable proper- 
ties. Terraces not 
needed. 


Dense subsoil; difficult 
to excavate; difficult 
to vegetate. Terraces 
not needed: level to 
gently sloping; little 
runoff. 


No unfavorable 
properties. 


Unstable organic 
material and marl 
likely to blow and fill 
channels. Terraces not 
needed: level or 
depressional. 


Not needed: nearly 
level to gently sloping; 
little runoff. 


Short, irregular slopes 
іп some areas, 


Not needed: 
level. 


nearly 


Usually not needed: 
sandy texture; slow 
to medium runoff. 


Not needed: nearly 
level. 
Not needed: level 


or depressional. 


Seasonal high water 
table. 


Seasonal high water 
table. 


Stones in places... 


Not needed: level 
or depressional. 


Difficult to vegetate 
if substratum is 
exposed. 


Diffieult to vegetate 
if substratum is 
exposed in euts: 
moderately sloping 
unit subject to runoff 
and erosion. 
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Soil properties affecting—-Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for uso as sewage- 
disposal field 


Rapid scepage; flood 
hazard. 


Rapid seepago; too porous 
to hold water; seal 
blanket necessary. 


High water table; rapid 
seepage; flood hazard. 
Suitable for pit-ty pe 
ponds. 


High water table; medium 
seepage. Suitable for 
pit-type ponds, but 
sides would be unstable | 
when wet. | 


Slow to medium seepage- - 


Slow to medium seepage... 


Medium seepage in sub- 
soil; medium to rapid 
secpage in substratum, 


High water table; тара 
seepage; flotation of 
organic material pos- 
sible. Suitable for pit- 
type ponds. 


Medium scepage in sub- 
soil; seal blanket 
necessary if substratum. 
is exposed. 


Slow to medium seepage 
in subsoil; seal blanket 
necessary if substratum 
is exposed. 


Seasonal high water table; fair 


Medium to rapid seepage; fair 


High water table; subsoil has | 


Subsoil has fair stability, slow | 


stability; fair to good com- 
paction characteristics; mc- | 
dium seepage; hazard of piping. 


stability; fair compaction 
characteristics; hazard of | 
piping; low shrink-swell po- 
tential. 


High water table; fair stability; | 
fair to good compaction | 
characteristics; medium 
seepage; hazard of piping. 


fair stability and slow seepage; 
substratum. has poor stability, 
medium seepage, and a hazard 
of piping. 


Fair to good stability; fair to good 
compaction characteristics ; 
slow seepage. 


Fair to good stability; fair to 
good compaction characteris- 
ties; slow seepage. 


Subsoil has fair stability, slow 
seepage, and good compaction 
characteristics; substratum, has 
fair stability, fair compaction 
characteristics, and medium 
seepage. | 


material unstable; underlying 
marl has poor stability and poor | 
compaction characteristics. 


| 
| 
High water table; organic | 
| 
| 


Subsoil has fair to good stability, 
fair to good compaction | 
characteristics, and slow see- | 
page; substratum has fair sta- 
bility, fair compaction 
characteristics, and rapid 
scepage. 


seepage, and fair compaction 
characteristics; substratum has | 
good stability and rapid 


seepage. 


Seasonal high water table; fair 
to good bearing capacity; low 
shrink-swell potential; low 
compressibility; tendency to 
liquify and flow when wet. 


Fair to good bearing capacity; 
low shrink-swell potential; low 
compressibility; tendeney to 
liquify and flow when wet. 


High water table; fair to good 
bearing capacity; low shrink- 
swell potential; low compressi- 
bility; medium to high shear 
strength; flood hazard. 


Iligh water table; poor bearing 
capacity; tendency to liquefy; 
low shrink-swell potential; low 
compressibility; medium shear 
strength. 


Seasonal high water table; poor 
to fair bearing capacity; low 
shrink-swell potential; medium 
compressibility; medium shear 
strength. 


Medium compressibility; poor 
to fair bearing capacity ; 
moderate shrink-swell poten- 
tial; seasonal high water table; 
substratum unstable when. wet. 


Fair to good bearing capacity; low 
shrink-swell potential; low 
compressibility; tendency to 
liquify and flow when wet. 


High water table; very high 
compressibility; instability; 
underlying marl has poor bear- 
ing capacity and low shear 
strength. 


Seasonal high water table; good 
bearing capacity; low shrink- 
swell potential; low compres- 
sibility; high shear strength. 


Good bearing capacity; low 
shrink-swell potential: low 
compressibility; medium to 
high shear strength. 


| 


Severe: seasonal high water 
table; flood hazard. Onsite 
investigation needed. 


Slight: possible pollution of 
water supplies; some slopes 
of more than 10 percent. 


Severe: high water table; 
flood hazard; variable per- 
meability. 


Severe: high water table; 
moderately slow permea- 
bility within 3 fect of the 
of the surface. 


Severe: seasonal high water 
table; moderately slow 
permeability; filter ficlds 
saturated in wet periods. 
Onsite investigation needed. 


Severe: seasonal high water 
table; moderately slow per- 
meability. Onsite investiga- 
tion needed. 


Moderate: temporary seasonal 
high water table. Onsite 
investigation needed. 


Severe: high water table; 
unstable organic material; 
marl at a depth of 1 to 31⁄ 
feet. 


Moderate to severe: seasonal 
high water table; possible 
pollution of water supplies 
because of rapid percolation 
in substratum, Onsite 
investigation needed. 


Slight: rapid permeability 
at a depth of 2! feet: 
possible pollution of shallow 

water supplies. 
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Soil properties affecting— 


Soil series and map 


symbols | 
Agricultural drainage Irrigation Terraces and diversions Grassed waterways 
Gilford: Gd.............| High water table: moder- | Low to moderate avail- , No unfavorable prop- Not needed: level____ 
ately rapid permeabil- able water capacity; | erties. Terraces not 
ity at depth of about 3 ¦ rapid water intake; | needed: level. 
fect; rapid permeability poor natural drainage. 
| below that depth; ч 
| sandy substratum. 
Glendora: Ge...........| Normally not suitable ‚ Moderately low available | Not needed: nearly | Not needed: nearly 
for crops. | water capacity; very level. level. 
|! rapid water intake; 
| flood hazard; poor 
| natural drainage. 
Granby: Gm, Gn...... | High water table; sandy | Low available water Erodible; difficult to Not needed: level 


Gravel pits: Gr. 
Variable; onsite inves- 
tigation needed. 


Greenwood...... 
Mapped only with 
Spalding soils. 


Gullied land: Gs, Gu. 
Variable; onsite inves- 
tigation needed. 


Houghton: Ho.......... 


Hoytvill: Ht, Hy... 


losco: loA.......... 


Кірме: КБА, KbB-----.- 


Lapeer: LaA, LaB, LaB2, 
LaC, LaC2, LaC3, 
LaD2, LaD3, LaE2, 
LaE3, LaF. 


; Not needed 


substratum; wet 
depressions; ditch- 
banks unstable. 


High water table; 
organic material settles ; 
if overdrained. 


High water table; 
organic material settles | 
if overdrained. 


lligh water table; very 
slow permeability. 


Moderately slow perme- 
ability below a depth 
of 18 inches; seasonal 
high water table; wet 
depressions. | 


High water table; silt 
and very fine sand in 
substratum can flow 
into tile; ditchbanks 
unstable. 


| Moderately low avail- 


capacity; rapid water 
intake; poor natural 
drainage. 


High available water 
capacity; very rapid | 
water intake; very ; 
high acidity; very poor | 
natural drainage. 


High available water 
capacity; very rapid 
water intake; very 
poor natural drainage. 


High available water 
capacity; slow water 
intake; poor natural 
drainage. 


able water capacity; 
very rapid water in- 
take; moderately slow 
permeability below a 
depth of 18 inches. 


Moderate to moderately 
high available water 
capacity; medium to 
moderately rapid 
water intake. 


Moderate available 
water capacity; 
rapid water intake. 


Not needed: 


vegetate. Terraces not 
needed: level or 
depressional. 


Unstable organic mate- 


rial. Terraces not 
needed: level or 
depressional. 


Unstable organic mate- 
rial likely to blow and 
fill channels. Terraces 
not needed: level or 
depressional. 


| Dense, clayey subsoil; 


difficult to excavate; 
difficult to vegetate. 
Terraces not needed: 
level. 


sandy 
texture; nearly level; 
little runoff. 


Erodible; siltation of 
channels likely. 
Terraces not needed: 
nearly level to gently 
sloping; little runoff. 


| Short, irregular slopes 


and slopes of more 
than 12 percent in 
places. 


or depressional. 


Not needed: level 
or depressional. 


Not needed: level 
or depressional. 


Clayey subsoil; high 
water table. 


Not needed: sandy 
texture; nearly level; 
little runoff. 


Not needed: nearly 
level to gently 
sloping; little 
runoff, 


Stones in some areas__ 
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Soil properties affecting— Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


High water table; 
rapid scepage in sub- 
stratum. Suitable for 
pit-type ponds. 


High water table; 
rapid seepage; flood 
hazard. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage; flotation of 
organic material 
possible. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage; flotation of 
organic material 
possible. Suitable for 
pit-type ponds. 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


| Rapid seepage in sandy 


layers; slow seepage in. 
substratum. 


| Slow to rapid seepage; 


sides of ponds unstable 
when wet. 


; Medium seepage in sub- 


soil; medium to rapid 
seepage in substratum. 


412-409—11—— —10 


High water table; subsoil has 
fair to good stability and slow 
seepage; substratum has fair 
stability, rapid seepage, and a 
hazard of piping. 


High water table; fair stability; 
fair to good compaction 
characteristics; rapid seepage; 
hazard of piping. 


High water table; fair stability; 
fair compaction characteristics; 
rapid seepage; hazard of 
piping. 


High water table; unstable 
organie material. 


High water table; unstable 
organie material. 


High water table; fair stability ; 
poor compaction characteristics ; 
slow seepage; high shrink- 
swell potential. 


Sandy layers have fair stability, 
rapid scepage, and a hazard of 
piping; substratum has fair to 
good stability, fair to good 
compaction characteristics, and 
slow seepage. 


Subsoil has fair stability, fair 
compaction characteristics, 
and slow seepage; substratum 
has poor stability, medium 
seepage, and a hazard of 
piping. 


Substratum has fair stability, 
slow seepage, and good com- 
paction characteristics; sub- 
stratum has fair stability, fair 
compaction characteristics, and 
medium seepage. 


| 


High water table; fair to good 
bearing capacity; low shrink- 
swell potential; low com- 
pressibility; flows when wet. 


High water table; good bearing 
capacity; low shrink-swell 
potential; low compressibility ; 
medium to high shear 
strength; flood hazard. 


High water table; fair to good 
bearing capacity; low shrink- 
swell potential; low com- 
pressibility ; high shear 
strength; flows when wet. 


High water table; very high 
compressibility; instability. 


High water table; very high 
compressibility; instability. 


High water table; poor to fair 
bearing capacity; high shrink- 
swell potential; high com- 
pressibility; low shear 
strength; hard when dry. 


Seasonal high water table; poor to 
fair bearing capacity; low to 
moderate shrink-swell 
potential; medium eompressi- 
bility; medium shear strength. 


Seasonal high water table; poor 
bearing capacity; tendency to 
liquify ; low shrink-swell 
potential. 


Fair to good bearing capacity; 
low shrink-swell potential; 
low compressibility. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Severe: high water table; 
fiood hazard. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Severe: high water table; 
unstable organic material. 


Severe: high water table; 
unstable organic material. 


Severe: high water table; very 
slow permeability within 3 
feet of the surface. 


Severe: seasonal high water 
table; moderately slow perme- 
ability within 18 to 42 inches 
of the surface. Onsite 
investigation needed. 


Severe: seasonal high water 
table; tendency to flow when 
wet; can plug tile and filter 
fields. Onsite investigation 
needed. 


Slight: some units have slopes 
of more than 10 percent. 
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TABLE 7.— Engineering interpretations for 


Soil properties affecting— 


x 2 i 
Soil series апа map 


symbols Agricultural drainage Irrigation Terraces and diversions Grassed waterways 

Lenawee: Le............ High water table; High available water No unfavorable i Not needed: level or 
moderately slow capacity; medium properties. Terraccs depressional. 
permeability; wet water intake; poor not needed: level or 
depressions. natural drainage. depressional. 

Linwood: Lm........... High water table; High available water ; Unstable organic Not needed: level or 
organic material | capacity; very material likely to depressional. 
settles if over- rapid water intake; blow and fill channels. 
drained. very poor natural Terraces not needed: 

drainage. level or depressional. 
| 

Locke: LoA, LoB........ Seasonal high water | Moderate available No unfavorable Seasonal high water 
table; moderate water capacity; rapid properties. Terraces table. 
permeability; sandy water intake. not needed: level to 
pockets. gently sloping; little 

| runoff. 
| 

Lupton: Lu............. High water table; High available water Unstable organic Not needed: level or 
organic material capacity; very rapid material likely to depressional. 
settles if overdrained. : water intake; very blow and fill channels. 

poor natural drainage. Terraces not needed: 
| level or depressional. 
1 

Macomb: MaA, MaB....| Moderate permeability | Moderate available No unfavorable Seasonal high water 
below a depth of 18 | water capacity; properties. Terraces table. 
inches; seasonal high medium water intake. not needed; level to 
water table; wet | gently sloping; little 
depressions. | runoff. 

Madeland: Md. | | 

Variable; onsite inves- 
tigation needed. i 
Mancelona: МеВ, MeC2.| Not needed... Moderately low available | Sandy texture; erosion Sandy texture; 
water capacity; very hazard; difficult to erosion hazard; 
rapid water intake; vegetate. difficult to vegetate. 
hazard of soil | 
blowing. 

Marlette: МҒА, MfB, Not needed, except in High available water Short, irregular slopes No unfavorable 
MfB2, MfC, MfC2, small wet areas. capacity; medium in some areas; some properties. 

MfC3, MfD2, MfD3, water intake. units have slopes of 
MfE2, MfF2. more than 12 percent. 

Matherton: MhA, MhB..| Seasonal high water Moderate available No unfavorable Not needed: level 
table; moderate per- water capacity; rapid properties. Terraces to gently sloping; 
meability above a water intake; not needed: level to little runoff. 
depth of 3 feet; very moderate depth to gently sloping; little 
rapid permeability at sand and gravel. runoff. 
greater depth. 

McBride: MkB, MkB2, Not пеейеа Ill À. Moderate available Fragipan at a depth of Sloping to very steep 
MkC2, MIA, MIB, water capacity; rapid 18 to 30 inches; some units subject to 
МІВ2, MIC, MIC2, water intake; fragipan units have slopes of runoff and erosion. 
МІСЗ, MID, MID2, at а depth of 18 to 30 | more than 12 percent. 

MID3, MIE2, MIF. inches; sloping to very 


steep units subject to 
runoff and erosion. | i 
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Soil properties affecting—Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage in organic 
layer; slow seepage in 
lower part; flotation of 
organie material 
possible. Suitable for 
pit-type ponds. 


Medium seepage. .------- 


High water table; rapid 
seepage; flotation of 
organic material possi- 
ble. Suitable for pit- 
type ponds. 


Slow to medium seepage..- 


Rapid seepage above a 
depth of 42 to 66 
inches; slow seepage at 
greater depths; seal 
blanket necessary 
unless sandy material 
is removed. 


Slow to medium seepage--- 


Medium seepage in 
subsoil; seal blanket 
necessary if substratum 
is exposed. 


Medium to rapid seepage; 
seal blanket usually 
necessary. 


High water table; fair to good 


stability; fair to good com- 
paction characteristics; slow 
seepage. 


High water table; 18 to 42 inches 


of unstable organic material; 
substratum has poor com- 
paction characteristics and 
poor stability. 


Fair stability; fair to good 


compaction characteristics; 
slow scepage. 


High water table; unstable 


organic material. 


Fair to good stability; fair to 


good compaction character- 
istics; slow seepage. 


Subsoil has fair stability, medium 


seepage, and good compaction 
characteristics; substratum has 
slow seepage and fair to good 
compaction characteristics. 


Fair to good stability; slow 


seepage; fair compaction 
characteristics. 


Subsoil has fair to good 


stability, fair to good 
compaction characteristics, and 
slow seepage; substratum has 
fair stability, fair compaction 
characteristics, and rapid 
seepage. 


Fair stability; fair to good com- 


paction characteristics; medium 
seepage. 


High water table; poor to fair 


bearing capacity; moderate 
shrink-swell potential; medium 
compressibility; medium shear 
strength. 


High water table; 18 to 42 inches 


of unstable organic material; 
substratum has poor bearing 
capacity and low shear 
strength. 


Seasonal high water table; fair to 


good bearing capacity; low to 
moderate shrink-swell poten- 
tial; low compressibility ; 
medium shear strength; ten- 
dency to flow when wet. 


High water table; very high 


compressibility; unstable 
organic material. 


Seasonal high water table; poor 


to fair bearing capacity; low 
shrink-swell potential; 
medium compressibility ; 
medium shear strength. 


Poor to fair bearing capacity; 


moderate shrink-swell poten- 
tial; low shear strength; 
medium to high compressi- 
bility. 


Poor to fair bearing capacity; 


low shrink-swell potential; 
medium shear strength. 


Seasonal high water table; good 


bearing capacity; low shrink- 
swell potential; low compres- 
sibility; high shear strength. 


Fair to good bearing capacity; 


low shrink-swell potential; low 
compressibility. 


Severe: high water table; 
moderately slow perme- 
ability within 2 feet of the 
surface. 


Severe: high water table; 
unstable organic material. 


Severe: seasonal high water 
table; moderate permeability. 
Onsite investigation needed. 


Severe: high water table; 
unstable organie material. 


Severe: seasonal high water 
table; moderate permeability. 
Onsite investigation needed. 


Slight: moderately slow 
permeability below a depth 
of 4 feet. 


Moderate to severe: moder- 
ately slow permeability in 
subsoil; some units have 
slopes of more than 10 
percent. 


Severe: seasonal high water 
table; rapid percolation in 
substratum; possible pollution 
of water supplies. Onsite 
investigation пессей. 


Slight: some units have slopes 
of more than 10 percent; 
strong fragipan at а depth of 
18 to 30 inches in some areas. 
Onsite investigation needed. 
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TABLE 7.— Engineering interpretations for 


Soil series and map 
symbols 


Soil properties affecting — 


Agricultural drainage 


Irrigation 


Terraces and diversions 


Grassed waterways 


Menominee: MmA, 
MmB, MmC, MmD. 


Metamora: 


Miami: MoB, MoB2, 
MoC, MoC2, MoD, 
MoD2, MoE, MoE2, 
MoF, MoF2, MpC3, 
MpD3, MpE3, MpF3. 


Montcalm: MrA, MrB, 


MrC, MrD, MrE, МҰҒ, 


MsA, MsB. 


Morley: MtB, MtB2, 
MtC, MtC2, MtD2, 
MuC3, MuD3, MuE3, 


Munuseong: Mv......... 


Mussey: 
For Gilford part of 
this mapping unit, 
sce Gilford series. 


Nappanee: NaA, NaB, 
NpA, NpB2. 

Oshtemo: OsA, OsB, 
ОС. 


MnA, MnB... 


Not needed, except in 
small wet areas. 


Seasonal high water 
table; moderately 
slow permeability 
below a depth of 18 to 
42 inches; wet 
depressions. 


Not needed______.___--- | 


Not needed. l | 


Not needed, except in 
small wet areas. 


High water table; slow 
permeability below a 
depth of 18 to 42 
inches. 


High water table; 
moderate permeability 
above a depth of 2 
feet; very rapid 
permeability below 
that depth. 


Seasonal high water 
table; very slow 
permeability. 


Not пеейеа. I l 


| Moderately low available 


Moderate available 


High available water 


Moderately low available 


High available water 


| Moderate available 


Moderate available 


High available water 


water capacity; very 
rapid water intake; 
sloping to moderately 
steep units subject to 
erosion. 


water capacity; rapid 
water intake. 


capacity; medium rate 
of water intake; 
sloping to very steep 
units subject to 
erosion. 


water capacity; very 
rapid water intake; 
hazard of soil blowing. 


capacity; medium 
water intake. 


water capacity; rapid 
water intake; poor 
natural drainage. 


water capacity; 
medium water intake; 
poor natural drainage. 


capacity; medium 
water intake; very 
slow permeability. | 


Moderately low available | 


water capacity; very 
rapid water intake. 


Sandy, erodible subsoil; 
difficult to vegetate; 
some units have slopes 
of more than 12 
percent. 


Not needed: level to 
gently sloping; little 
runoff. 


Short, irregular slopes 
and slopes of more 
than 12 percent in 
some areas. 


Short, irregular slopes 
and slopes of more 
than 12 percent in 
some areas. Sandy; 
erodible; difficult to 
vegetate. 


| Subsoil clayey in places; 


difficult to vegetate; 
short, irregular slopes 
and slopes of more 
than 12 percent in 
some areas. 


Dense, clayey material 
at a depth of 18 to 42 
inches. Terraces not 
needed: nearly level 
or depressional. 


No unfavorable proper- 
ties. Terraces not 
needed: level or 
depressional. 


Dense, clayey subsoil; 
difficult to excavate; 
difficult to vegetate. 


No unfavorable proper- 
ties. 


Sandy texture; diffi- — | 
cult to vegetate; | 
sloping to moder- 
ately steep units 
subject to erosion. 


Seasonal high water 
table. 


Stones in some areas; 
sloping to very 
steep units subject 
to runoff and 
erosion. 


Erosion hazard on 
moderate to very 
steep units; difficult 
to vegetate. Not 
needed on level to 
gently sloping units. 


Subsoil clayey in 
places; difficult to 
vegetate. 


Not needed: nearly 
level or depressional. 


Not needed: nearly | 
level or depressional. 


Cuts expose clayey | 
material; difficult 
to vegetate. 


No unfavorable proper-. 
ties. | 
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Soil properties affecting—Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


Rapid seepage above a 
depth of 18 to 42 
inches; slow seepage at 
greater depth; seal 
blanket necessary unless 
sandy material is 
removed. 


Slow to medium secpage...- 


Slow to medium seepage. 


Rapid seepage; too porous 
to hold water; seal 
blanket necessary. 


Slow seepage_.-..--.----- 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


High water table; rapid 
seepage in substratum. 
Suitable for pit-type 
ponds. 


Slow seepage uuu 


Medium to rapid seepage 
in subsoil; seal blanket 
necessary if substratum 
is exposed. 


Sandy material has fair stability, 
medium seepage, and a hazard 
of piping; substratum has fair 
to good stability and slow 
seepage. 


Fair to good stability; fair to 
good compaction character- 
istics; slow seepage. 


Fair stability; fair compaction 
characteristics: slow seepage; 
low to moderate shrink-swell 
potential. 


Medium to rapid seepage; fair 
stability; fair compaction 
characteristics; hazard of 
piping; low shrink-swell 
potential. 


Fair stability; fair compaction 
characteristics; slow seepage; 
high shrink-swell potential. 


High water table; subsoil has 
fair stability and medium 
seepage; substratum has fair 
stability, high shrink-swell 
potential, and slow seepage. 


High water table; subsoil has 
fair to good stability and slow 
seepage; substratum has fair 
stability, rapid seepage, and a 
piping hazard. 


Seasonal high water table; fair 
stability; high shrink-swell 
potential; poor to fair com- 
paction characteristics; slow 
seepage. 


Subsoil has fair stability, 
medium seepage, and fair to 
good compaction character- 
istics; substratum has good 
stability, rapid seepage, and 
very low compressibility. 


Fair bearing capacity; low to 
moderate shrink-swell poten- 
tial; medium shear strength; 
medium compressibility. 


Seasonal high water table; poor 
to fair bearing capacity; low to 
moderate shrink-swell potential; 
tendency to liquefy. 


Poor to fair bearing capacity; low 
to moderate shrink-swell poten- 
tial; medium shear strength. 


Fair to good bearing capacity; 
low shrink-swell potential; low 
compressibility. 


Poor to fair bearing capacity; 
moderate to high shrink-swell 
potential; medium shear 
strength; medium compressi- 
bility. 


High water table; poor to fair 
bearing capacity; high shrink- 
swell potential; high com- 
pressibility; low shear 
strength; hard when dry. 


High water table; good bearing 
capacity; low shrink-swell 
potential; very low compressi- 
bility; high shear strength. 


Seasonal high water table; poor 
bearing capacity; high shrink- 
swell potential; high compressi- 
bility; low shear strength; hard 
when dry. 


Good bearing capacity; low 
shrink-swell potential; very 
low compressibility; medium 
to high shear strength. 


Slight to moderate: moderately 
slow permeability at a depth 
of 2 to 4 feet; some units 
have slopes of more than 10 
percent. Onsite investigation 
needed. 


Severe: seasonal high water 
table; variable permeability. 
Onsite investigation needed. 


Moderate to severe: moder- 
ately slow permeability in 
substratum; some units have 
slopes of more than 10 
percent. 


Slight: possible pollution of 
water supplies; some units 
have slopes of more than 10 
percent. 


Severe: moderately slow per- 
meability; some units have 
slopes of more than 10 per- 
cent. Onsite investigation 
needed. 


Severe: high water table; 
slow permeability within 18 
to 42 inches of the surface. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Severe: seasonal high watcr 
table; very slow permeability 
in clayey subsoil. Onsite in- 
vestigation needed. 


Slight: possible pollution of 
shallow water supplies. 
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TABLE 7.—Engineering interpretations for 


Soil properties affecting— 


Soil series and map 
symbols Agricultural drainage Irrigation Terraces and diversions Grassed waterways 
Owosso: OwA, OwB, Not needed, except in | Moderate available No unfavorable proper- Not needed: sandy 
OwC, OwC2. small wet areas. ; water capacity; very | ties. texture; little run- 
ràpid water intake. i off. 

Paulding: Pa............ | High water table; very Moderately high avail- Dense, very clayey Clayey subsoil; high 

| slow permeability. able water capacity; subsoil; difficult to water table. 
| slow water intake; excavate; difficult to 
| | poor natural drainage. vegetate. Terraces not 

i needed: level or 

| depressional. 

Pewamo: Ре, Pm... High water table; mod- | High available water ca- | Dense, clayey subsoil; Not needed: level 
erately slow permeabil- | pacity; medium water difficult to excavate; or depressional. 
ity; wet depressions. i intake; poor natural difficult to vegetate. 

| drainage. Terraces not needed: 
| level ог depressional. 

Pinconning: Pn.......... High water table; very Moderately low available | Sandy; difficult to vege- Not needed: level or 
slow permeability be- water capacity; rapid tate. Terraces not depressional. 
low a depth of 18 water intake; poor | needed: level or de- 
inches. natural drainage. | pressional. 

Richter: RcA, RcB....-..| Seasonal high water Moderate available Not needed: level to Scasonal high water 
table; wet depressions; water capacity; me- gently sloping; little table. 
silty and sandy mate- dium water intake. runoff, 


rial can flow into tile; 
ditchbanks unstable. 


Roselms: RoA, RoB, High water table; very | Moderately high avail- Clayey; difficult to exca- | Clayey subsoil; high 
КоВ2. slow permeability. able water capacity; vate; difficult to vege- water table; con- 
i slow water intake; tate. struction and seed- 
; somewhat poor natu- ing difficult. 
ral drainage. 
St. Clair: ScB2, ScC2....| Not needed, except in | High available water Dense and clayey; diffi- Dense, claycy subsoil; 
small wet areas. capacity; medium cult to excavate; diffi- difficult to vegetate; 
| water intake; very cult to vegetate; short, moderately sloping 
i slow permeability; irregular slopes. unit subject to run- 
+ moderately sloping off and erosion. 


unit subject to runoff 
and erosion. 


Sebewa: Se............- High water table; very Moderate available ' Nounfavorable properties.| Not needed: level or 
rapid permeability be- water capacity; mo- Terraces not needed: depressional. 
low a depth of 3 feet; dium water intake; poor level or depressional. 
sand and gravel sub- natural drainage. | 
stratum; wet depres- 
sions. 
Sisson: SfB, SfB2, SFC, Not needed. ll l l À Moderately high avail- Moderate depth to Moderately sloping 
51С2. able water capacity; highly erodible silt and units erode readily. 
medium water intake. sand; short, irregular 


slopes in some areas. 


Sloan: Sn............... High water table; flood High available water No unfavorable proper- Not needed: nearly 
| hazard. capacity; medium rate ties. Terraces not level or depressional. 
of water intake; flood needed: level or 
hazard; poor natural depressional. 


drainage. 
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Soil properties affecting—Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


Rapid seepage above a 
depth of 18 to 42 
inches; slow seepage at 
greater depth; seal 
blanket necessary un- 
less sandy material is 
removed. 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


High water table; slow 
seepage. Suitable for 
pit-type ponds. 


Medium to rapid seepage; 
sides of ponds unstable 
when wet. 


Seasonal high water table; 
slow seepage. Suitable 
for pit-type ponds. 


Slow secpage_..---------- | 


High water table; rapid 
seepage in substratum. 
Suitable for pit-type 
ponds. 


Medium seepage; seal 
blanket necessary and 
sides of ponds unstable 
if substratum is exposed. 


High water table; flood 
hazard; slow seepage. 
Suitable for pit-type 
ponds. 


Subsoil has fair stability, medium 
seepage, and good compaction 
characteristics; substratum 
has fair to good compaction 
characteristics and slow seep- 
age. 


High water table; fair stability; 
poor compaction character- 
istics; slow seepage; high 
shrink-swell potential. 


High water table; fair to good 
stability; fair to good compac- 
tion characteristics; slow 
seepage. 


High water table; upper part of 
substratum (18 to 42 inches) 
has fair stability and rapid 
seepage; lower part has fair 
stability, slow seepage, and 
high shrink-swell potential. 


Fair stability; good compaction 
characteristics; medium seep- 
age; hazard of piping. 


Seasonal high water table; fair 
stability; poor compaction. 
characteristics; slow secpage; 
high shrink-swell potential. 


Fair stability; slow seepage; poor 
to fair compaction characteris- 
ties; high shrink-swell poten- 
tial. 


High water table; subsoil has fair 
to good stability and slow seep- 
age; substratum has fair stabil- 
ity, rapid seepage, and a hazard 
of piping. 


Subsoil has fair to good stability, 
slow seepage, and fair compac- 
tion characteristics; substratum 
has poor to fair stability and 
a hazard of piping. 


High water table; fair to good 
stability; fair to good compac- 
tion characteristics; slow 
seepage. 


Poor to fair bearing capacity ; 
moderate shrink-swell potential; 
medium shear strength; 
medium compressibility. 


High water table; poor to fair 
bearing capacity; high shrink- 
swell potential; high com- 
pressibility ; low shear 
strength; hard when dry. 


High water table; poor to fair 
bearing capacity; moderate to 
high shrink-swell potential; 
medium compressibility; me- 
dium shear strength. 


High water table; poor to fair 
bearing capacity; high shrink- 
swell potential; high compres- 
sibility; low shear strength; 
hard when dry. 


Seasonal high water table; fair 
bearing capacity; tendency to 
ашу; low shrink-swell poten- 
tial. 


Seasonal high water table; poor to 
fair bearing capacity; high 
shrink-swell potential; high 
compressibility; low shear 
strength; hard when dry. 


Poor to fair bearing capacity; 
high shrink-swell potential; 
high compressibility; low shear 
strength; hard when dry. 


High water table; good bearing 
capacity; low shrink-swell po- 
tential; very low compressibil- 
ity; good shear strength. 


Poor to fair bearing capacity; 
hazard of frost heave and re- 
duetion in bearing capacity 
upon thawing; tendency to flow 
when wet; low shrink-swell 
potential. 


High water table; poor to fair 
bearing capacity; medium com- 
pressibility; medium shear 
strength. 


Moderate to severe: moderate- 
ly slow permeability below a 
depth of 2 to 3 feet. Onsite 
investigation needed. 


Severe: high water table; very 
slow permeability within 2 
feet of the surface. 


Severe: high water table; 
moderately slow permeability 
within 2 feet of the surface. 


Severe: high water table; 
very slow permeability with- 
in 3 feet of the surface. 


Severe: seasonal high water 
table; filter fields saturated 
in wet periods. Onsite in- 
vestigation needed. 


Severe: high water table; very 
slow permeability within 2 
feet of the surface. 


Severe: temporary seasonal 
high water table; very slow 
permeability within 1 foot 
of the surface. 


Severe: high water table; 
filter fields saturated in wet 
periods. 


Slight: tendency to flow when 
wet. 
Severe: high water table; flood 


hazard; variable permeability. 
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TABLE 7.— Engineering interpretations for 


Soil series and map 
symbols 


Soil properties affecting— 


Agricultural drainage 


Irrigation 


Terraces and diversions 


Grassed waterways 


Spalding: 5о----------- 


For Greenwood part 
of this mapping 


unit, see Greenwood 


series. 


Spinks: SpA, SpB, SpC 
SpD, SpE, SpF. 


Tawas: Та-..----------- 


Tedrow: TeA, ТеВ..-.--- 
Tonkey: То-.----------- 
Tuscola: TuA, TuB_----- 
Ubly: ОБА, UbB........- 
Warners: Wb.........- 


Wasepi: WsA, WsB..... 


Willette: 


Waa 


High water table; 
organic material 
settles if overdrained. 


Not needed__..--------- 


High water table; sandy 
substratum: ditch- 
banks unstable. 


Seasonal high water 
table; sandy sub- 
stratum; wet depres- 
sions. 


High water table; wet 
depressions; sandy 
material in substratum 
can flow into tile; 
ditehbanks unstable. 


Not needed___.-_.------ 


Not needed------------- 


High water table; shal- 
low over marl. 


Seasonal high water 
table; sand and gravel 
substratum. 


High water table; 
organic material set- 
tles if overdrained. 


j 


1 


High available water 
capacity; very rapid 
water intake; strongly 
acid; very poor 
natural drainage. 


Moderately low avail- 
able water capacity; 
rapid water intake; 
hazard of soil 
blowing. 


High available water 
capacity; very rapid 
water intake; very 


poor natural drainage. 


Moderately low avail- 
able water capacity; 
very rapid water 
intake. 


Moderate available 
water capacity; 
rapid water intake; 


poor natural drainage. 


High available water 
capacity; medium 
rate of water intake. 


Moderate available 
water capacity; rapid 
water intake. 


High water table; shal- 
low over marl; very 
poor natural drain- 
age. 


Low to moderate avail- 
able water capacity; 
rapid water intake; 
moderate depth to 
sand and gravel. 


High available water 
capacity; very rapid 
water intake; very 


poor natural drainage. 


Unstable organic 
material. Terraces not 
needed: level or 
depressional. 


Short, irregular slopes 
and slopes of more 
than 12 percent in 
some areas; difficult 
to vegetate. 


Unstable organic 
material and sand 
likely to blow and 
fill channels. Terraces 


not needed: level or 
depressional. 
Not needed: level to 


gently sloping; sandy 
texture; little runoff. 


Siltation of channels 
likely. Terraces not 
needed: level or 
depressional. 


Moderate depth to 
highly erodible silt 
and sand. Siltation of 
channels likely. 


No unfavorable 
properties. 


Unstable organic mate- 
trial over unstable 
marl. Terraces not 
needed: level or 
depressional. 


No unfavorable proper- 
ties. Terraces not 
needed: level to 
gently sloping; little 
runoff. 


Unstable organic mate- 
rial likely to blow; 
dense, clayey mate- 
rial at a depth of 18 
to 42 inches is diffi- 
eult to excavate and 
diffieult to vegetate. 
'Terraces not needed: 
level or depressional. 


Not needed: level 
or depressional. 


Moderately sloping to 
very steep units 
erodible and difficult 
to vegetate. Not 
needed on level and 
gently sloping units. 


Not needed: level 
or depressional. 


Not needed: level 
io gently sloping; 
sandy texture; 
little runoff. 


Not needed: nearly 
Jevel or depres- 
sional. 


Gently sloping unit 
subject to erosion. 


No unfavorable 
properties. 


Not needed: level 
or depressional. 


Not needed: level 
to gently sloping; 
little runoff. 


Not needed: level 
or depressional. 
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Soil properties affecting—Continued 


Farm ponds 


Reservoir area 


Embankment 


Foundations for low buildings 


Limitations for use as sewage- 
disposal field 


High water table; rapid 
seepage; flotation of 
organie material pos- 
sible. Suitable for pit- 
type ponds. 


Rapid seepage; too porous 
to hold water; seal 
blanket necessary. 


High water table; rapid 
secpage; flotation of 
organic material 
possible. Suitable for 
pit-type ponds. 


Too porous to hold water; 
seal blanket necessary. 


High water table; medium 
seepage. Suitable for 
pit-type ponds, but 
sides would be unstable 
when wet. 


Medium seepage; seal 
blanket necessary and 
sides of pond unstable 
if substratum is ex- 
posed. 


Rapid seepage above a 
depth of 18 to 42 
inches; medium to slow 
seepage at greater 
depths; seal blanket 
necessary unless sandy 
material is removed. 


High water table; rapid 
seepage; flotation of 
organic material possible. 
Suitable for pit-type 
ponds. 


Medium seepage in sub- 
soil; seal blanket neces- 
sary if substratum is 
exposed. 


High water table; rapid 
seepage above a depth 
of 18 to 42 inches; slow 
seepage at greater 
depth. Suitable for pit- 
type ponds. 


High water table; unstable 
organic material. 


Medium to rapid seepage; fair 
stability; fair compaction 
characteristics; hazard of 
piping; low shrink-swell 
potential. 


High water table; 18 to 42 inches 
of unstable organic material; 
rapid permeability and hazard 
of piping in sandy substratum. 


Subsoil has fair stability and 
medium, seepage; substratum 
has fair stability, fair compac- 
tion characteristics, rapid 


seepage, and a hazard of piping. 


High water table; fair stability; 
medium seepage; hazard of 
piping. 


Subsoil has fair to good stability, 
slow seepage, and fair com- 
paction characteristics; sub- 
stratum has poor to fair sta- 
bility and a hazard of piping. 


Fair stability; fair compaction 
characteristics; slow seepage; 
moderate shrink-swell poten- 
tial. 


High water table; unstable 
organic material over unstable 
marl. 


Subsoil has fair stability, medium 
seepage, and fair to good com- 
paction characteristics; sub- 
stratum has fair stability, fair 
compaction characteristics, and 
rapid seepage. 


High water table; 18 to 42 
inches of unstable organic ma- 
terial; fair stability and poor 
compaction characteristics in 
clayey substratum. 


High water table; very high 
compressibility; unstable 
organic material. 


Good bearing capacity; low 
shrink-swell potential; very 
low compressibility. 


High water table; 18 to 42 inches 
of unstable organic material; 
substratum has low shrink- 
swell potential, low compres- 
sibility, and tendency to flow 
when wet. 


Seasonal high water table; fair 
to good bearing capacity; low 
shrink-swell potential; very 
low compressibility; medium 
shear strength; flows when wet. 


High water table; poor to fair 
bearing capacity when wet; 
tendency to liquify; low 
shrink-swell potential; low com- 
pressibility; medium shear 
strength. 


Poor to fair bearing capacity; 
hazard of frost heave and re- 
duction of bearing capacity 
upon thawing; tendency to 
flow when wet. 


Poor to fair bearing capacity; 
moderate shrink-swell poten- 
tial; medium shear strength; 
medium compressibility. 


High water table; very high com- 
pressibility; unstable organic 
material over unstable marl. 


Seasonal high water table; fair 
to good bearing capacity; low 
shrink-swell potential; very 
low compressibility; medium 
to high shear strength; flows 
when wet. 


High water table; 18 to 42 
inches of unstable organic ma- 
terial; fair bearing capacity, 
high compressibility, and low 
shear strength in substratum. 


Severe: high water table; 
unstable organic material. 


Slight: possible pollution of 
water supplies; some units 
have slopes of more than 
10 percent. 


Severe: high water table; 
unstable organic material. 


Severe: seasonal high water 
table; filter beds saturated 
in wet periods. Onsite 
investigation needed. 


Severe: high water table; 
filter beds saturated in wet 
periods. 


Slight to moderate: temporary 
seasonal high water table; 
tendency to flow when wet. 
Onsite investigation needed. 


Slight: temporary high water 
table in some areas in wet 
periods. Onsite investigation 
needed. 


Severe: high water table; thin 
layer of unstable organic ma- 
terial over unstable marl. 


Severe: high water table. 
Onsite investigation needed. 


Severe: high water table; 
unstable organic material; 
very slow permeability within 
2 to 3 feet of the surface. 
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Tests for liquid limit and plastic limit measure the 
effect of water on the consistence of a soil. As the mois- 
ture content of a clayey soil is increased from a very dry 
state, the material changes from semisolid to plastic. As 
the moisture content is further increased, the material 
changes from plastic to liquid. The plastic limit is the 
moisture content at which the soil material changes from 
semisolid to plastic; the liquid limit is the moisture con- 
tent at which it changes from plastic to liquid. The plas- 
ticity index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of mois- 
ture content within which the soil material is in a plastic 
condition. 

The AASHO and Unified classifications given in this 
table are based on the mechanical analysis data and on 
the liquid and plastic limits. 


Estimated engineering properties of the soils 


gives, for all the soils and land types in 
Lapeer County, information about selected soil properties 
that_are significant in engineering. Only those soils listed 
in maan have been tested for engineering properties. 
Properties of the rest of the soils were estimated by 
making comparisons with the three soils that were sam- 
pled and tested or by working with and observing simi- 
lar soils in other locations. 

In general, the estimates in table 3 reflect the proper- 
ties of the soils to a depth of 5 feet or less. They do not 
take the place of detailed onsite investigations. 

Explanations of the column heads in follow. 
No column showing depth to bedrock is included, because 
all of the soils are deep enough that bedrock does not 
interfere with engineering operations. 

Depth to seasonal high water table—This column 
shows the highest level to which the water table rises in 
winter and early in spring. This may be either a perched 
water table or an ordinary ground-water table. If pre- 
cipitation during the wet season has been less than aver- 
age, the water table will not be so high. The short-term 
effects of heavy precipitation are not considered. In all 
soils, and particularly in sloping soils on uplands, the 
depth to the water table late in spring, in summer, and 
in fall is generally greater than the depth shown in 

Depth from surface-—This column gives the upper and 
lower levels of the major horizons, in terms of inches 
below the surface. Special divisions of the major horizons 
are shown only if their engineering properties differ 
significantly from those of the rest of the horizon. 

Classification.—Brief explanations of the USDA tex- 
tural classification and of the two systems of engineering 
classification, along with references to publications in 
which these are explained in greater detail, are given 
under the heading “Engineering classification systems.” 

Percentage passing sieves.—lhe figures in these col- 
umns are estimates, rounded off to the nearest 5 percent. 
The percentage that passes through the No. 200 sieve 
approximates the amount of silt and clay particles in 
the soil. The larger percentages that pass through the 
No. 10 and No. 4 sieves include coarser particles as well 
as the silt and clay particles. 

Permeability—This column shows the rate at which 
water moves downward through undisturbed soils. The 
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estimates are based mainly on the texture, structure, and 
consistence of the soil materials. 

Available water capacity—-This column shows the 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between 
the amount of soil water at field capacity and the amount 
at wilting point. It is commonly expressed as inches of 
water per inch of soil. 

Reaction—This column shows the degree of acidity or 
alkalinity of the soils, expressed as a range in the pH 
value. A pH of 7 indicates a neutral reaction; a lower 
pH indicates an acid reaction, and a higher pH an alka- 
line reaction. 

Shrink-swell potential—This column indicates the 
change in volume to be expected if the moisture content 
of the soil changes. The estimates are based mainly on 
the amount and kind of clay in each soil. 


Engineering interpretations 


erpretations of the soil properties described in 
are presented in two tables Table &]which deals 
with specified engineering uses, mainly highway con- 
struction, p вазе и which deals mainly with agricul- 
tural engineering. Some properties that are favorable for 
one engineering use are unfavorable for another. For 
example, a rapidly permeable substratum makes a soil 
unsuitable as a site for a farm pond but is a desirable 


property for soils on which a highway is to be located. 
Ina ү column headings intable 6] аге ex- 
plained in the following paragraphs: 

Topsoil—This column shows the relative suitability of 
the soils for use as topdressing for back slopes, embank- 
ments, lawns, gardens, and the like. The ratings are 
based mainly on texture and organic-matter content. A. 
high organic-matter content is a favorable characteristic. 
Except as otherwise indicated in the table, the ratings 
apply only to the surface layer of mineral soils. 

Sand and gravel.—Yhese columns relate to the pres- 
ence of commercially useful sand and gravel within 
5 feet of the surface. In some soils there is such material 
in the uppermost 5 feet and also below that depth; in 
other areas of these same soils, the material below a 
depth of 5 feet is unsuitable. Also, some soils that are 
rated as unsuitable do have sand and gravel at a depth 
of more than 5 feet. If the availability of sand and gravel 
is in question, test pits should be dug. 

Road fill for highway subgrade—This column gives 
ratings based on the performance of the soils when used 
as borrow for subgrade. Both the subsoil and the sub- 
stratum are rated if they differ in character. Sand is the 
most suitable material, and clay the least suitable. 

Impermeable material—This column gives ratings 
based on the permeability of the soil when compacted. 
Examples of uses for impermeable material are lin- 
ings for reservoirs and sewage lagoons and fill for 
embankments. 

Highway location.—This column lists properties that 
affect the overall performance of the soils when used as 
locations for highways The entire profile, undis- 
turbed and without artificial drainage, was evaluated. 
The State Highway Department of Michigan has rated 
the major soils of the State with respect to their highway 
engineering properties 
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Figure 16.—Highway on Paulding clay. The pavement is breaking 

up because of the high water table, inadequate bearing capacity, 

and other unfavorable properties of the soil. A thicker layer of 
subbase would have made the pavement more durable. 


Winter grading—This column lists properties that 
indieate the relative ease with which the different soils 
can be handled and can be traversed with ordinary con- 
struction equipment during winter months. The ratings 
are based largely on texture, natural water content, and 
depth to the water table. 

Corrosion potential—These columns relate to е 
hazard of destruction of conduits by corrosion resulting 
from soil properties. Correlating the corrosion potential 
with any single soil property is difficult. Texture and 
natural drainage are significant, because they affect aera- 
tion, movement of water, and moisture content. 


141 


Taste (Д-Гһе column headings in [able 7| are ex- 
plained in the following paragraphs: 

Agricultural drainage—This column lists soil prop- 
erties that should be evaluated before surface and 
subsurface drainage facilities are installed. Texture, 
permeability, topography, depth to the water table, and 
the presence of restricting layers are the significant 
properties. 

Irrigation.—This column lists properties that should 
be evaluated before irrigation facilities are installed. 
Water intake rate and available water capacity are the 
most significant properties (fig. 17)|; also important are 
topography, depth to the water table, and depth to layers 
that restrict roots. 

Terraces and diversions.—This column lists soil prop- 
erties that affect the layout and construction of terraces 
and diversions. Topography, texture, and depth to layers 
unfavorable for crops are the significant properties. 

Grassed waterways—This column lists soil properties 
that affect the layout and construction of waterways and 
the establishment, growth, and maintenance of suitable 
vegetation. 

Farm ponds.—These two columns list soil properties 
that should be evaluated before ponds are constructed. 
For the reservoir area, the main concerns are those prop- 
erties of undisturbed soil material that affect the seepage 
rate: for the embankment, the properties to be con- 
sidered are those that affect the suitability of disturbed 
soil material for use in dikes, levees, and embankments 
intended for impounding surface water. 

Foundations for low buildings—This column lists 
propao of the substratum that affect its use as the 
jase of foundations for buildings of no more than three 
stories. No specific values should be inferred from the 
general estimates of bearing capacity. 

Limitations for use as sewage-disposal field—This col- 
umn shows the relative degree of limitation of each soil 
and lists the limiting properties. The properties evalu- 
ated are topography, permeability (or percolation rate), 
depth to the water table, depth to bedrock, the flood 
hazard, and the risk of polluting ground water. 


Soil properties that affect community development 


Community development, with the accompanying ex- 
tension of public utilities and establishment of business 
and recreational facilities, creates a need for soils infor- 
mation somewhat different from that needed for purposes 
of farming. Land appraisers, realtors, city planners, 
builders, and others need facts that will help them deter- 
mine what sites are suitable for homes and other build- 
ings and what areas had better be reserved for other 
uses. Homeowners want information that will help them 
in landscaping their property and protecting it against 
the erosion hazards of built-up communities. 

Residences —Drainage, permeability, slope, erosion 
hazard, stability, and frequency of flooding have to be 
considered in evaluating the suitability of a site for an 
individual home or for a subdivision. 

Homes built on poorly drained soils, such as those of 
the Breckenridge, Brookston, Gilford, Lenawee, and 
Pewamo series, are likely to have wet basements unless 
some artifieial drainage is provided. A high water 
table, even if only seasonal, keeps sewage-disposal sys- 
tems from functioning properly. The soil descriptions 
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Figure 17.—Sprinkler irrigation of vegetable crops on Carlisle muck, which has a very rapid rate of water intake and a very high 
available water capacity. Besides promoting the growth of the crops, the additional water helps to reduce the risk of soil blowing 
and of frost damage. 


(pages 8 to 70) give information about drainage and the 
occurrence of a high water table. 

Permeability is another property that affects the func- 
tioning of sewage-disposal systems. If the filter field is 
in rapidly or very rapidly permeable soils, such as those 
of the Chelsea and Spinks series, unfiltered eflluent may 
contaminate the water in shallow wells. [Fable 5| gives 
estimates of permeability rates for all the soils, and 
table T [includes interpretations that show the relative 
limitations of the soils as locations for sewage-disposal 
fields. 

Organie soils, such as those of the Carlisle and Hough- 
ton series, are not stable enough to be good foundations 
for houses. Boyer, Chelsea, and Spinks soils, which have 
low shrink-swell potential and fair to good bearing 
capacity, are examples of soils that provide good founda- 
tions. [Table 5|gives estimates of shrink-swell potential 
for all soils, and [table 7] includes interpretations on the 
basis of which it is possible to identify the soils that have 
the least serious limitations for use as foundations. 

Soils on bottom lands are subject to flooding and con- 
sequently are not good choices for building sites. Ceresco, 
Cohoctali, Glendora, and Sloan soils are examples. 

Erosion and the aceumulation of sediment are serious 
hazards where houses are under construction. As a result 
of paving and of compaction of soil material, runoff from 
a built-up area is two to ten times as heavy as runoff 
from the same area while it was still in farms or forest. 
The runoff water concentrates in streets and gutters, 


instead of flowing into natural waterways, and the result 
is flooding and depositions of sediment in lower areas. 
The steeper the slope, the more severe the hazard. The 
sloping and steep soils of the Miami and Morley series are 
particularly susceptible to erosion. [Table 1 [includes inter- 
pretations relating to the construetion of diversions and 
grassed waterways and the installation of drainage facili- 
ties. Measures that can be taken to control erosion in 
small residential tracts include the following: 


1. Building driveways, walks, and fences on the 
contour or, if that is not possible, straight across 
slope. 

2. Grading to make the surface level or gently 
sloping. The surface layer can be removed before 
grading and used later for topsoil. 

3. Building diversions that will intercept runoff and 
keep it from flowing over erodible areas. 

4. Constructing waterways or improving existing 

vaterways in order to prevent gullying. 

5. Draining seepage areas and waterlogged areas 
with tile or other facilities. 


Streets, driveways, sidewalks, and patios.—Of special 
interest to homeowners and developers are soil properties 
that cause cracking and shifting of pavement. Soils high 
in silt, such as those of the Del Rey, Kibbie, Lenawee, 
and Colwood series, are subject to frost heave. Concrete 
placed on such soils cracks readily unless the surface of 
the soils is first covered with sand and gravel. Other 
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properties that cause pavement to crack and shift exces- 
sively are a high water table and a clayey texture. The 
Hoytville and Paulding soils are examples of soils that 
have these limitations. Pavement laid on organic soils, 
such as those of the Carlisle and Houghton series, is 
likely to crack and become uneven as a result of settling 
of the organic material after drainage. [Table 5] gives 
estimates of shrink-swell potential for all the soils, and 
includes interpretations relating to the use of 
the solls for road fill and locations for highways; this 
information can be used to identify the soils that are 
unsuitable for streets, driveways, sidewalks, and patios. 

Underground utility lines—Water mains, gas pipe- 
lines, communication lines, and sewer lines that are 
buried in the ground may corrode and break unless pro- 
tected against certain electrobiochemical reactions that 
result from inherent properties of the soils but differ 
according to the nature of the soils. All metals corrode 
to some degree when buried in the soils, and some metals 
corrode more rapidly in some soils than in others. The 
corrosion potential depends on physical, chemical, electri- 
cal, and biological properties of the soils— for example, 
oxygen concentration, concentration of anaerobic bac- 
teria, and moisture content. Design and construction of 
the lines are also important. The likelihood of corrosion 
is intensified by connecting dissimilar metals, by burying 
metal structures at varying depths, and by extending 
pipelines through different kinds of soils. Table 6 
gives the corrosion potential for untreated steel and for 
concrete. 

If cast-iron pipe is used, stress caused by shrinking 
and swelling of the soils is an additional hazard. In soils 
that have a high shrink-swell potential, such as those of 
the Hoytville and Paulding series, cast-iron pipes may 
break unless cushioned with sandy material. Estimates 
of shrink-swell potential for all the soils are given in 

Gardening and landscaping.—The ideal soils for yard 
and garden plants are those that have a deep root zone, 
a loamy texture, a balanced supply of plant nutrients, 
an adequate amount of organic matter, adequate avail- 
able water capacity, good drainage, and a structure that 
allows free movement of water. The Miami soils closely 
approach this ideal. On droughty soils like those of the 
Boyer, Chelsea, and Spinks series, lawn grasses and 
shrubs dry up quickly in periods of dry weather unless 
they are watered frequently. Poorly drained soils, such 
as those of the Hoytville and Pewamo series, are difficult 
to work when wet and become hard and cloddy at the 
surface when they dry out. If such soils are disturbed by 
construction operations, seeding them with lawn grasses 
is difficult. 

Other information useful in landscaping is given in 
the section “Use and Management of the Soils.” 

Public health_—Soils information has many applica- 
tions to public health problems, including those of sew- 
age disposal, trash disposal, prevention of disease, and 
the maintenance of a safe and adequate water supply. 

Sewage lagoons, septic tank systems, and sewer lines 
need to be located and constructed so that seepage or 
drainage from them cannot pollute water supplies. One 
cause of pollution is leakage from sewage lagoons built 
on unsuitable soils, such as the rapidly permeable Mont- 
calm and Spinks soils. Wells, streams, and lakes can 
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become contaminated by runoff from clogged and im- 
properly located filter fields. The soil map, which shows 
the major drainageways of the county, can be used as a 
general guide in locating filter fields where they will not 
cause pollution. Rapid percolation of septic tank effluent 
can result m. pollution of shallow underground water 
supplies. includes interpretations that can be 
used to identify the soils that should not be used as mate- 
rial for construction of lagoons or as locations for filter 
fields. 

In selecting sites for sanitary land fills, it is important 
to consider topography, drainage, soil texture, permeabil- 
eaction, and the nature of the underlying material. 
isq estimates of pertinent properties of the 
soils. The soil map can be used to locate areas of suitable 
soils. 

Stability of the soils is of major importance in select- 
ing locations for sewer lines. If the gradeline is inter- 
rupted and the system breaks down, a publie health 
hazard results. The shrink-swell potential of a soil (see 
rable 5] is an indication of its relative stability. Corro- 
Sion 18 another cause of breakdowns in sewer lines. Esti- 
mates of the corrosion potential of all the soils are given 
in table 6. 

Mosquitoes, fleas, and other disease-carrying insects 
breed in stagnant water. By the use of the soil descrip- 
tions and the soil map, it is possible to identify areas 
subject to flooding or ponding. Once the possible trouble 
spots are located, the health hazard can be controlled by 
spraying to eliminate insects and installing drainage 
systems to remove standing water. 

Reereation.—Natural drainage, texture, slope, the flood 
hazard, and the presence of stones and cobblestones are 
soil properties that affect the suitability of a site for 
recreational uses. 

Poorly drained soils that have a high water table, such 
as those of the Barry, Brookston, Gilford, Hoytville, and 
Tonkey series, have severe limitations for use as camp- 
sites, picnic areas, and intensive play areas. Carlisle and 
Houghton soils have especially severe limitations because 
of very poor drainage and the presence of unstable 
organic material. All of these soils, however, are suitable 
sites for pit-type ponds because of their high water table. 

Sloping soils of the Boyer, Lapeer, Marlette, McBride, 
Miami, Montcalm, and Morley series have severe limita- 
tions for use as campsites and picnic areas but are 
suitable for paths and trails. Level to gently sloping, 
well-drained soils, such as those of the Boyer, Lapeer, 
McBride, Montcalm, and Spinks series, are fair to good 
for campsites, picnic areas, intensive play areas, and 
buildings. These soils dry out quickly and so are firm 
enough for foot and vehicular traffic shortly after rain. 

Alluvial soils, such as those of the Cohoctah, Glendora, 
and Sloan series, are limited by a flood hazard. 


Formation and Classification 
of the Soils 


This section discusses the five major factors of soil 
formation, the processes involved in the differentiation 
of soil horizons, the system of classifying soils, and the 
placement of the soils of Lapeer County according to 
that system. 
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Factors of Soil Formation 


Soil is the product of the interaction of five major 
factors: climate, living organisms (especially vegetation), 
parent material, topography, and time. Differences in 
any one of these factors result in the formation of a 
different kind of soil. 

The climate of Lapeer County is cool and humid. 
Presumably, the present climate is similar to that which 
existed while the soils were forming. Since the climate 
is uniform throughout the county, it does not account for 
differences among: soils. Its effects, however, are modified 
locally by runoff. 

Plants, animals, insects, bacteria, and fungi are all 
important in the formation of soils. Gains in organic 
matter and nitrogen, gains or losses in plant nutrients, 
and changes in structure and porosity are among the 
changes these organisms bring about. Trees, both hard- 
wood and coniferous, have affected the soils of Lapeer 
County more than other kinds of living organisms. 

Parent material is the unconsolidated mass from which 
a soil forms. It determines the chemical and mineralogi- 
cal composition of the soil. Except for the organic soils 
(peat and muck), the soils of Lapeer County formed in 
material deposited by glaciers. The texture of this 
glacier-deposited material ranges from gravel and sand 
to clay. 

Topography, or relief, affects soil formation through 
its influence on drainage, erosion, plant cover, and soil 
temperature. Lapeer County has extremely varied relief 
that ranges from depressional to steep. In steep areas, 
local differences in relief are as much as 150 to 200 feet. 
Lapeer and Miami soils are common in such areas. In 
other parts of the county, there are Jarge plains that 
have slopes of less than 2 percent. Chelsea soils occupy 
such areas near Columbiaville. Small level areas inter- 
spersed throughout undulating or hilly areas are wet 
because of runoff from nearby slopes. Depressions and 
some level areas are wet because of a high water table. 
The poorly drained Pewamo, Granby, and Colwood soils 
are examples of soils that formed in such locations. 

Time, usually a long time, is required for the formation 
of distinct horizons in soils. Differences in the length of 
time the parent material has been in place are commonly 
reflected in the degree of horizon differentiation. Young 
soils have weakly expressed horizons; older soils have 
well-expressed horizons. Ceresco soils are examples of 
young soils; except for a darker color in the surface 
layer, they retain most of the characteristics of their 
parent material. Conover soils are examples of older 
soils; they have well-differentiated horizons. 


Processes of Horizon Differentiation 


Several processes were involved in the formation of 
horizons in the soils of Lapeer County. These processes 
are accumulation of organic matter, leaching of calcium 
carbonates and bases, reduction and transfer of iron, and 
formation and translocation of silicate clay minerals. 
Most of the soils have been affected by more than one 
of these processes. 

Accumulation of organic matter in the upper part of 
the profile to form an А1 horizon has been important. 
The soils of the county range from high to very low in 
organic-matter content. 
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Leaching of carbonates and bases has taken place in 

nearly all of the soils. Soil scientists generally agree that 
leaching of bases usually precedes translocations of sili- 
cate clay minerals. Most of the soils are moderately to 
strongly leached. 
_ Reduction and transfer of iron, a process called gley- 
ing, 1s evident in the poorly drained and very poorly 
drained soils. Gray colors in the subsoil indicate reduc- 
tion and loss of iron. Some horizons have reddish-brown 
mottles and concretions, which indicate a segregation of 
iron. 

Translocation of clay minerals, usually preceded by 
leaching of bases, is among the more important processes 
in horizon development. It results in an eluviated А9 
horizon that has a platy structure and is lower in content 
of clay and usually lighter in color than the B horizon. 
The B horizon usually has an accumulation of clay (clay 
films) in pores and on ped surfaces. These soils were 
probably leached of carbonates and soluble salts to a 
considerable extent before translocation of silicate clay 
took place. Miami soils are examples of soils in which 
translocated silicate clay has accumulated in the B 
horizon. 

In some soils of Lapeer County, iron and humus have 
moved from the surface layer to the B horizon. The 
color of the D horizon in such soils ranges from dark 
reddish brown to yellowish brown. Menominee, Tosco, 
and Allendale soils are examples of soils in which trans- 
located iron and humus have affected the B horizon. 


Classification of the Soils 


Soils are classified so that we may more readily remem- 
ber their significant characteristics, assemble knowledge 
about them, see their relationships to one another and 
to the whole environment, and develop principles that 
help us to understand their behavior and response 
to manipulation. First through classifieation and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The current system of soil classification defines 
classes of soils in terms of observable or measurable prop- 
erties. It is designed to accommodate all soils. The 
properties chosen are primarily those that result in the 
grouping of soils of similar genesis, or mode of origin. 
Genesis does not, however, appear in the definitions of 
the classes. This system ces the one adopted in 
1938 and later revised 

The current system of classification has six categories. 
Beginning with the most inclusive, the categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. shows the classification 
of the soils of Lapeer County according to this system. 
Brief descriptions of each of the six categories follow. 

ORDER. Ten soil orders are recognized: Entisols, Ver- 
tisols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfi- 
sols, Ultisols, Oxisols, and Histosols. The properties used 
to differentiate orders are those that tend to give broad 
climatic groupings of soils. Two exceptions to this gen- 
eralization are the Entisols and the Histosols, both of 
which occur in many different climates. Six of the ten 
orders are represented in Lapeer County: Entisols, In- 
ceptisols, Alfisols, Mollisols, Spodosols, and Histosols. 
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TABLE 8.—Classification of soil series by higher categories 


[As of January 1, 1970. Subject to change as more precise informaion becomes available] 


Series Family Subgroup Order 
Abseota____....--------..- _ Mixed, mesic... os occ ee MEC Typie Udipsamments______ -- Entisols. 
drian __...-------- СЕЗ | Sandy or sandy-skcletal, euie, mesic... КЕРИ Terric Мейіваргінів----..----.. Histosols. 
ANCONA. oreraa s h Saa r Coarse-loamy, mixed, frigid. su Alfic Haplorthods_____----...-- Spodosols. 
Лівәтвес------------------ Mixed, пөзіс.....---.....-......-----.-..----.-..... | Aquic Udipsamments.. = Entisols. 
Allendale |... oco cocus | Sandy over clayey, mixed, frigid... uu Aqualfic Haplorthods__-.-----. | Spodosols. 
Au Gres 3 ааа Mand ys mixed, frigid. асасы Gas a eu Soe Entice Haplaquods_._-.--_...---] Spodosols. 
Barry....... — Fine-loamy, mixed, mesic---------- Typic Argiaquolls.._.....---...---| Mollisols. 
Belding. ~.. ----| Coarse-loamy, mixed, frigid Alfic Haplaquods__...--...------ Spodosols. 
Belding, clay subsoil variant... Coarse-loamy over clayey, mixed, frigid Alfic Haplaquods__...--.------- Spodolsol. 
Berville Fine-loamy, mixed, noncaleareous, mesie.. al cosa Typic Argiaquolls- ------------ Mollisols. 
ВІО аана : Fine, illitie, mesic._..__.....----------+.------------- Aeric Ochraqualfs___._.------- Alfisols. 
Воуег--------2-.-------..- * Coarse-loamy, mixed, mesic... Typic Hapludalfs....-.-------- Alfisols. 
Bradys аанай Coarse-loamy, mixed, mesi¢___...------ ; Aquollie Hapludalfs..__.------- Alfisols. 
Breckenridge... Coarse-loamy, mixed, nonacid, frigid Mollie Нарілалерів--.--------- Inceptisols. 
Brevort_.....--..-.-------| Sandy over loamy, mixed, nonealcareous, frigid- -~~-~ - Mollie Наріздшетія..----------- | Entisols. 
Brookston... uum | Fine-loamy, mixed, mesle. uuu Туріс Argiaquolls- -----~------ í Mollisols. 
Сарае ааа ce аса Finc-loamy, mixed, Їтї їй ------------------------- Aeric Ochraqualfs._____..-..--, Alfisols. 
Carlisle ы а-а теа ehem Eü MESIC ins 22-сы аа аса ысқа Еа Туріс Мойваргінів-.---------- Histosols. 
Celina ! Fine, mixed, mesiG. 22 a E шаша Aquic Hapludalfs__..---2------ Alfisols. 
Ceresco Coarse- loamy, mixed, mesie_..__...------- xe ce mre Aquie Fluventic Hapludolls....... Mollisols. 
Chelsea. Mixed, жтевзїб__...-------------—-------------------- Alfic Udipsamments- ---------- Entisols. 
Cohoctah 1 Coarse- loamy, mixed, nonealeareous, mesic_...--.----- | Fluventie Haplaquolls__..--.--- Moliisols. 
Сойуоой_2——...---—-----——-- Fine-loamy, mixed, noneale: areous, төніс.-.---------- Туріс Haplaquolls__.-_..------ Mollisols. 
Сопоуег--.--------------- Fine-loamy, mixed, THESES ESS iot o EE | Udollic Оеһгаачайз--------- Alfisols. 
Del Беу-----..-...------- Fine, illitie, mesic- uuu EAS Aerie Ochraqualfs------------- Alfisols. 
Бгудеп...---..-.-----. ---| Coarse-loamy, mixed, тпевіс.------.--.-------------- Туріс НаршааНв.---...-...---- Alfisols. 
Edwards Marl, еше, MCSIC un Linnie Medisaprists------------ Histosols. 
Fabius SEES есш Fine- loamy over sandy or sandy- -skeletal, mixed, mesic_| Aquic Argiudolls. ------------ Mollisols. 
Бөке 2nd soci eo Net Ui Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Туре Hapludalfs. ----~------ Alfisols. 
Gilford... ime Coarse-loamy, mixed, noncaleareous, шеніс----------. Typie Haplaquolls...._ Mollisols. 
Сіепдога---------------.. Mixed; mesie SulkLcl E a Mollie Psammaquents---------- Entisols. 
Gran bye m eat nea eee | Sandy, mixed nonealeareous, mesic_._.------------ -| Typic Haplaquolls_...---.----- Mollisols. 
Greenwood- uuu IE E E speed ee oe ee Еее КК AA ee E Typic Borohemists------------ Histosols. 
Ilougbton .... ЕС; СТВА амал nm о e аса al Туре Medisaprists------------ Histosols. 
НоуӛуШе---.- E Еее, ввів slc ne. ae Mollic Oehraqualfs.. À Alfisols. 
ОБОО Кылыз mai ot tete Sandy over loamy, mixed, frigid uuu Aqualfie Ilaplorthods_—.--.---- Spodosols. 
Кіре onde шы ът. Fine-loamy, mixed, mesic... p TIT TE Aquollie Hapludalfs------------ Alfisols. 
Шареег aus cee gee Coarse-loamy, mixed, mesic._.......-__------------- Туріс Hapludalfs_.__.--------- Alfisols. 
Lenawee а Fine, illitie, nonacid, mesie .-...-.-------..-------- Mollie Haplaquepts------------ Inceptisols. 
Linwood- -------- Ive Loamy, еше, mesie_______ 12 eee ----- Terric Medisaprists__--..------ Histosols. 
Был << ЕЕЕ Coarse-loamy, mixed, тпезіс -.--.------------------2 Aquollie Hapludalfs... | Alfisols. 
Тро acoso iS. Эле а. DUNC Sis алды sel do ала ee spa oe UM ЛАЛЫ Е E Typic BorosapristS 2222.-222 Histosols. 
Macomb 1... Fine-loamy, mixed, MOSO ee a eee oe te ESE Udollic Ochraqualfs_...------1- Alfisols. 
Mancelona.....-.---.- Sandy, mixed, frigid SOME ENEMIES Alfie Паріотёћоаѕ 2.2... | Spodosols. 
Marlette.....- _.-.-.--.| Fine-loamy, mixed, MESIC ы SS ыы ТН Glossic Парішал в ----.------- | Alfisols. 
Matherton_______ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Udollie Ochraqualfs.__..-..-.-- Alfisols. 
МеВт4ем—2-.-------------- Soarse-loamy, mixed, frigid. 22--------------------- Alfic Етасіогіһобв-.----------- Spodosols. 
Menomince....... sindicus Sandy over loamy, mixed, frigid. Alfie Паріогіһойв.--..-------- Spodosols. 
Metamora__....---------- Fine-loamy, mixed, mesic. uuu Udollie Ochraqualfs______..-.-.- Alfisols. 
MIRI: aceon ы eee een Fine-loamy, mixed, mesic............-.--...-------+---- Туріс Hapludalfs....-.- Lf en Alfisols. 
Montcalm ~~~ Sandy, mixed, її 0. eee Alfie Haplorthods..--_.--.---- Spodosols. 
Morley_.-..-------------- | Fine, illitie, MOSS La e e 55- Туре Hapludalfs......... s. Alfisols. 
Миашпавсопе--------------- Coarse-loamy over clayey, mixed, nonacid, frigid... Mollie Парізддерів..---------- Inceptisols. 
Musey саха далана Fine-loamy over sandy or sandy-skeletal, mixed, mesic__| Туріс Argiaquolls- -----~------ Mollisols. 
Харрапео----------------- Fine, illitic, mesic -------------------------------- Aeric Ochraqualfs___...------- Alfisols. 
Oshtemo_..--------------- Coarse-loamy, mixed, тебз1б------------------------ Typic Hapludalfs-------------- Alfisols. 
Owoss0._..-.-----------.- Fine-loamv, mixed, mesi¢._..--..------------------- Typic НаріпдаЙв--......------ Alfigols. 
РАШ asuy sss eS Very fine, illitie, nonacid, Ее ert e Typic Паріздлерів.----------- Inceptisols. 
Ремато...--------------- Pine} Mixed mesic: 4 са oboe шашқа a Туріс Argiaquolls. ---------- Mollisols. 
Pinconning_-----.---.----- Sandy over clayey, mixed, noncalcareous, frigid-------- Mollie Haplaquents~----------- Entisols. 
Richter. сааса Coarse-loamy, mixed, frigid------------------------- Alfie Haplaquods_..-.-..---.--- Spodosols. 
Roselms Very fine, illitic, шеніс....--.--------.-.----------. Aerie Ochraqualfs_.--..-.----- Alfisols. 
St. Clair! Fine, illitic, іеніс..---.......--.-------.---------- Туре Hapludalfs...-.--.------ Alfisols. 
Sebewa_..---------- Fine-loamy over sandy or sandy-skeletal, mixed, mesie.| Туріс Argiaquolls-------------- Mollisols. 
Sisson Fine-loamy, mixed, mesic..__.-----.--..----------- Typic НарШшаа в. .--....----- Alfisols. 
losis 22 eos ® gz D Бы с дз Fine-loamy, mixed, nonealeareous, шевіс.---.--..-.--| Fluventie Haplaquolls.........- Mollisols. 
SpA Ea aaa DY SiC E e eS Sat ES E E d Typic Borohemists- ~- --------- Histosols. 
Spinks s. iens ee "Andy, mixed; Iesu ааа ORE E ннан Psammentic Hapludalfs -------- Alfisols. 
TAWIS Se ee Sat ДЕСЕ AAD ATICVS Те e en. NEU Ue Oe E EE Ê Terrie Borohemists...---.----- Ilistosols. 
Тедо аана Mixed, OCS aa ааа шц desk ene lee cues Aquie Udipsamments. a Entisols. 


See footnote at end of table. 
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TABLE 8.— Classification of soil series by higher eategories—-Continued 


Series Family 


Товкеу Sasa Coarse-loamy, mixed, nonacid, frigid 

Tuscola Fine-loamy, mixed, mesic.-..-------- 
Су ааыа Coarse-loamy, mixed, frigid.......... 
Warners і... Fine-silty, mixed, calcareous, mesie... 
Wasepi.._......-..-.--.-- Coarse-loamy, mixed, mesic. 
Willette....-..-..--.---.- Clayey, еше, Mesic- ---------------- 


Subgroup | Order 
| 
ERE Mollic Haplaquepts_-_.--------| Inceptisols. 

uc Typic Hapludalfs..............| Alfisols. 
pe Alfic Haplorthods- ------------| Spodosols. 
ی‎ oS ae sa Typic Haplaquolls..............| Mollisols. 
БЕК ник нң Aquollie Hapludalfs............| Alfisols. 
— ENTE Terrie Medisaprists............| Histosols. 


1 These soils are taxadjuncts. The reasons for excluding them 
from the series with which they are here identified are as follows: 


Au Gres.—Chromas higher than those of Aquods, but the soils 
are wet unless drained. 


Celina.— Clay content of argillie horizon less than 35 percent. 


Inceptisols are most commonly on young but not recent 
land surfaces. In Lapeer County, some of the soils that 
were formerly known as Alluvial soils and some of those 
formerly known as Low-Humie Gley soils are classified 
as Inceptisols. 

Alfisols have a clay-enriched B horizon that is high in 
base saturation. 

Entisols are recent soils. They either lack genetic hori- 
zons or are only beginning to develop such horizons. 

Mollisols have a dark-colored surface layer. In Lapeer 
County, some of the soils formerly called Alluvial soils 
and some of those formerly called Humie Gley soils are 
classified as Mollisols. 

Spodosols have a B horizon enriched with iron and 
humus. In Lapeer County, some of the soils formerly 
known as Podzols are classified as Spodosols. 

Histosols develop from organic material. The order 
includes soils formerly known as muck, peat, organic 
solls, and bog soils. 

Sunonpkg.—Each order is divided into suborders, 
mainly on the basis of soil characteristics that result in 
grouping soils according to genetic similarity. The cli- 
matic range is narrower than that of the order. The 
properties used are mainly those that reflect either the 
presence or absence of waterlogging or differences in 
climate or vegetation. 

Great GnOUP.—Each suborder is divided in great 
groups on the basis of similarity in the kind and sequence 
of the major horizons and in major soil properties. The 
horizons considered are those in which clay, iron, or 
humus have accumulated and those in which pans that 
interfere with the growth of roots and the movement of 
water have formed. The properties are soil temperature, 
chemical composition (mainly content of calcium, magne- 
sium, sodium, and potassium), and the like. 

Suscrove.—Each great group is divided into sub- 
groups, one that represents the central (typic) concept 
of the group, and others, called intergrades, that have 
one or more properties of another great group, suborder, 
or order. 

Famwirn.—Families are established within each sub- 
group, primarily on the basis of properties important to 
the growth of plants or properties significant in engi- 
neermg. Texture, mineralogy, reaction, soil temperature, 
permeability, thickness of horizons, and consistence are 
among the properties considered. 


Cohoctah.— Dark-colored surface horizon not thick enough for 
a mollie epipedon. 

Kibbie.—May be Udollie Ochraqualfs. 

Macomb.—Chromas in subsoil higher than normal. 

St. Clair.——May be Aquic Hapludalfs. 

Warners.—Surface horizon of muck. 


SxRIES.—A. series is a group of soils that have horizons 
similar in all important characteristics, except for tex- 
ture of the surface layer, and similar in arrangement in 
the profile. (See the section “How This Survey Was 
Made.") 


Climate * 


Although Lapeer County does not directly border any 
of the Great Lakes, its climate 1s modified somewhat by 
northeast winds off Lake Huron and by west winds off 
Lake Michigan. The effect of the lakes 1s less significant 
here than in the counties along the western side of the 


St 

[tables gjandfileive temperature and precipitation data 
based on records kept at Lapeer. 

As|table 9 shows, this part of Michigan experiences a 
wide range іп temperature in the course of a year. On 
the average, the temperature falls to 0° F. or lower on 
10 days in a winter and rises to 90° or higher on 13 days 
in a summer, A temperature of 100° or higher occurs in 
about one summer out of ten. The highest temperature 
of record is 105°, recorded on July 24, 1984, and the 
lowest is —26°, recorded on February 20, 1929. Тһе 
highest monthly mean temperature of record is (9.42, 
established in July 1921, and the lowest is 9°, established 
in January 1918. The ee date Ei the last freezing 
temperature in spring is May 13, and that of the first in 
fall is October 7. [Table 10] shows the probability of the 
occurrence of specified temperatures of 32° or lower in 
spring and fall. 

More than half the annual precipitation—an average 
of 62 percent—falls during the 6-month period April 
through September (see|table 10). June is the month of 
the heaviest average precipitation, and January the 
month of the lightest. About once in 2 years, as much as 
1.2 inches of rain falls in 1 hour, as much as 1.4 inches 
in 9 hours, and as much as 2.3 inches in 24 hours. About 
once in 10 years, as much as 3.5 inches falls in 24 hours, 
and about once in 50 years, as much as 4.2 inches. 

Snowfall averages 37.5 inches a year but varies con- 
siderably from year to year. Annual totals have ranged 
from 62.8 inches, in the 1942-43 season, to 12 inches, in 


* By Norton D. SrRoMMEN, climatologist for Michigan, National 
Weather Service, U.S. Department of Commerce. 
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TABLE 9.— Temperature and precipitation data 
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{Based on National Weather Service, Department of Commerce, records kept at Lapeer, Lapeer County, Michigan. Period of record, 


1935-64] 
Temperature Precipitation 
Two years in 10 will have One year in 10 will 
at least 4 days with— have— 
Month Average 
Average Average Average Days with depth of 
daily daily Maximum Minimum monthly show snow on 
maximum | minimum | temperature | temperature total Less More cover days with 
equal to equal to than— than— snow cover 
or higher or higher 
than— than— 
ор, oF, oF, oF Inches Inches Inches Number Inches 
January__...---------- 30. 2 15. 4 46 —3 1. 44 0.5 2,4 2 3. 8 
February =~ 31. 4 14. 3 46 -2 1.77 26 3. 0 19 | 4.7 
Marcha Sse SES лына та 42.8 24.2 64 7 1. 96 1.1 2.6 8 3.4 
Aprile 56. 7 | 34.1 78 22 2. 73 1.4 4,3 | (1) 1.8 
Маў аера о 69. 0 44. 4 84 31 3. 21 14! 4. 9 | 0 0 
JUDO AS aa 78.8 53.8 90 41 3. 46 1.8 5.0 0! 0 
ате ыш eas Z 2 a 84.8 | 59. 0 94 47 2. 59 1.2 4. 0 0 0 
Мае а 81.5 | 57. 0 92 44 3. 34 | 2.1 4. 2 0 0 
бербетрег.------------ 74. 6 | 50. 9 88 35 2. 41 1.3 3.8 0 0 
ОсбоВег---------------- 62.6 40. 5 79 27 | 2. 85 ‚6 4.2 (1) 1.0 
November... ---.------ 46. 2 30. 3 64 17 1. 82 | = 2.7 | 2 2.8 
December_._..---------- 33. 6 19. 9 | 51 1 1. 50 27 2,5 15 3.5 
pi BENE 57. 6 | 3720 [anaq ا‎ 122 282587 ee оа аазы 64 |---------- 
| 


1 Less than half а day. 


Таза 10.—Probabilities of last freezing temperatures in spring and first in fall 


Probability 


Date for given probability and temperature 


16°F. or lower 


20°F. or lower 


24°F. or lower 


28°F. or lower 


32?F. or lower 


Spring: 
1 year in 10 later {һай------------------------- April 6 April 17 April 30 May 15 May 28 
2 years in 10 later than_._..-.--..-----.-------- April 1 April 12 April 25 May 10 May 23 
5 years in 10 later than..__....--.------------- March 22 April 2 April 15 April 30 May 13 

Fall: 
1 year in 10 earlier than____.....--------------- November 12 | November 2 October 18 October 3 September 21 
2 years in 10 earlier than___..-.--.------------- November 17 | Novembor 7 October 23 October 8 September 26 
5 years in 10 earlier than___-_..-.-.-----.------ November 28 | November 18 | November 3 October 19 October 7 


the 1936-87 season. Measurable amounts of snow usually 
fall each month from November through April. 

Cloudy weather is most common late in fall and early 
in winter. Weather Bureau records show, for December, 
an average of 22 cloudy days, 7 partly cloudy days, and 
2 clear days. For July, the records show an average of 
10 cloudy days, 18 partly cloudy days, and 8 clear days. 

Precipitation during the growing season is adequate 
in amount and generally is well distributed. Short 
periods of dry weather in summer sometimes slow the 
growth of crops, but long periods of drought are rare. 
Cool temperatures, high humidity, and a preponderance 
of cloudy and partly cloudy days result in relatively 
slow evaporation and transpiration, and this along 
with well-distributed rainfall diminishes the hazard of 
drought. 


The cool, moist weather that prevails during the grow- 
ing season is favorable for oats, hay, and. pasture. Usu- 
ally the soils are moist enough 1n fall that seedbeds can 
be prepared and winter grains will germinate. 

In spring, after the snow has melted, most of the soils 
of the county are nearly saturated. Rainfall at that time 
often results in runoff heavy enough to erode soils that 
have moderate or stronger slopes. Winds of velocities 
great enough to cause blowing of unprotected organic 
and sandy soils occur on several days each year. 


Topography and Drainage 


Several glaciers advanced and retreated over Lapeer 
County during the ice ages, the last during the late 
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Wisconsin glacial period, some 9,000 years or more ago. 
As this last ice sheet melted, rock and soil material 
(collectively known as glacial drift) were deposited over 
the entire county. The deposits range in thickness from 
less than 20 feet to more than 250 feet. They rest upon 
sedimentary bedrock, mainly shale and sandstone of the 
Bayport, Napoleon-Marshall, and Coldwater Formations 
of the Mississippian (Carboniferous) System. 

Several distinctive topographic features of Lapeer 
County resulted from this last glaciation. Two terminal 
moraines were formed; these are now represented by two 
chains of hills, one that extends from Dryden to Hadley 
in the southern part of the county, and another that 
extends from Deanville to Columbiaville in the north- 
central part of the county. Till plains or ground moraines 
that were formed then are now represented by undulating 
to rolling topography, mainly in Almont, Burnside, and 
Elba townships. Glacial lakes once occupied areas south 
of Silverwood and east and north of the city of Lapeer. 
Large glacial channels were once present east of Lapeer, 
in the vicinity of Lum, and along Elm Creek east of 
North Branch, and smaller ones in other areas through- 
out the county. At one time during the glacial period, 
water flowed from Lake Huron westward aeross Lapeer 
County and eventually to Lake Michigan. The channel 
through which it flowed followed the present dry muck 
channel east of Imlay City, then ran northwestward 
along Cedar Creek to the North Branch of the Flint 
River and then southwestward along the Flint River 
into Genesee County. High sand terraces along the Flint 
River indicate that a considerable volume of water once 
flowed through this channel. 

Most of Lapeer County is within the Flint River 
watershed. The major tributaries of the Flint River in 
Lapeer County are Squaw Creek, Cedar Creek, Bottom 
Creek, Gravel Creek, Hunters Creek, Farmers Creek, and 
part of Hasler Creek. Smaller watersheds in the county 
drain to the South Branch of the Cass River, in Burn- 
side Township; to the North Branch of Mill Creek, in 
Goodland Township; and to the Belle and Clinton 
Rivers, in Imlay and Almont Townships. 

Lakes, about 153 in number, are scattered over all but 
the northeastern part of the county. They range in size 
from a few acres to several hundred acres. Some of 
the largest are Nepessing, Pleasant, Elk, Barnes, Long, 
Hasler, Potter, and Bronson Lakes. 'The reservoir for 
the city of Flint, located on the Flint River at Columbia- 
ville, is a prominent manmade lake. 


Farm Statistics 


According to the 1964 Census of Agriculture, nearly 
70 percent of Lapeer County, a total of 292,795 acres, 
was in farms. Crops were harvested from 153,799 acres 
of this total, and 26,567 acres of cropland was used for 
pasture. 

There were 2,076 farms in the county in 1964. Of these, 
419 were between 1 acre and 49 acres in size, 596 between 
50 and 99 acres, 775 between 100 and 259 acres, 243 
between 260 and 499 acres, and 42 between 500 and 999 
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acres. Only one farm of more than 1,000 acres was 
recorded. 

Of the 2,076 farms, 885 were miscellaneous or unclassi- 
fied farms; 624 were dairy farms; 209 were poultry farms 
or livestock farms other than dairy; and the rest were 
vegetable, field crop, fruit and nut, and general farms. 

Corn was the chief row crop grown in 1964; corn for 
grain was harvested from 32,535 acres, and silage corn 
was cut from 14,144 acres. Small grain was also grown 
extensively; wheat was grown on 19,523 acres, oats on 
18.269 acres, barley on 825 acres, rye on 444 acres, and 
buckwheat on 240 acres. Soybeans were grown on 552 
acres. Extensive acreages were used for hay—46,710 acres 
for timothy and alfalfa mixtures, 4,725 acres for clover 
or timothy, and 643 acres for other kinds of hay crops. 
Alfalfa seed and red clover seed were harvested from 
1,559 acres. 'There were 1,101 acres of potatoes, 5,960 acres 
of beans, and 1,056 acres of tree fruits, nuts, and grapes. 
Vegetables for sale were harvested from 2,044 acres, 
which included 1,007 acres of carrots, 801 acres of onions, 
and 246 acres of lettuce; the rest was used for other 
vegetables. 
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Glossary 


Aeration, soil. The exchange of air in a soil with air from the 
atmosphere. The air in à well-aerated soil is similar to that 
in the atmosphere ; that in a poorly aerated soil is considerably 
higher in carbon dioxide and lower in oxygen than that in the 
atmosphere. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates such as crumbs, blocks, or prisms, 
are called peds. Clods are aggregates produced by tillage or 
logging. 

Alluvium. Soil material that has been deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 
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Available water capacity. The capacity of a soil to hold water 
available for use by most plants. It is commonly defined as 
the difference between the amount of soil water at field capac- 
ity and the amount at the wilting point. It is commonly ex- 
pressed as inches of water per inch of soil. 

Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Blinding material. Topsoil, straw, hay, sawdust, or other material 
placed on the sides of and over tile lines to protect alinement 
during backfilling and to improve permeability in the tile zone. 

Board foot. The amount of wood in a board 1 foot wide, 1 foot 
long, and 1 inch thick; 144 cubic inches; Иә of a cubic foot. 

Brush. Shrubs and short, serubby trees that do not reach mer- 
chantable size. 

Calcareous. Of a soil, containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
Slide, or local wash and deposited at the base of steep slopes. 

Coneretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting either of concentrations of compounds or 
of soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in coneretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent ; does not hold together in a mass. 

Friable-—When moist, crushes easily under moderate pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky. When wet, adheres to other material and tends to stretch 
somewhat and pull apart, rather than to pull free from other 
material. 

Hard.—Wnhen dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting in 
rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Contour stripcropping. Growing crops in strips that follow the 
contour or are parallel to terraces or diversions. Strips of grass 
or close-growing crops are alternated with strips of clean-tilled 
erops or summer fallow. 

Cover crop. A close-growing crop grown primarily to improve the 
soil and to protect it between periods of regular crop produc- 
tion; or a crop grown between trees and vines in orchards and 
vineyards. 

Diversion, or diversion terrace. A ridge of earth, generally a ter- 
race, that is built to divert runoff from its natural course and, 
thus, to protect areas downslope from the effects of such runoff. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors, such as 
light, moisture, temperature, and the physical condition of the 
soil, are favorable. 

Field moisture capacity. The moisture content of a soil, expressed 
as a percentage of the oven-dry weight, after the gravitational, 
or free, water has been allowed to drain away ; the field mois- 
ture content 2 or 3 days after a soaking rain; also called 
normal field. capacíty, normal moisture capacity, or capillary 
capacity. 

Flood plain. Nearly level land, consisting of stream sediments, 


that borders a stream and is subject to flooding unless pro- 
tected artificially. 

Forage. Plant material that can be used as feed by domestic ani- 
mals; it may be grazed or cut for hay. 

Fragipan. A loamy, brittle, subsurface horizon that is very low in 
organic matter and clay but is rich in silt or very fine sand. 
The layer is seemingly cemented. When dry, it is hard or very 
hard and has a high bulk density in comparison with the hori- 
zon or horizons above it. When moist, the fragipan tends to 
rupture suddenly if pressure is applied, rather than to deform 
slowly. The layer is generally mottled, is slowly or very slowly 
permeable to water, and has few or many bleached fracture 
planes that form polygons. Fragipans are a few inches to 
several feet thick; they generally occur below the В horizon, 
15 to 40 inches below the surface. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, and covered by grass for protection against 
erosion ; used to conduct surface water away from cropland. 

Green manure (agronomy). A crop grown for the purpose of being 
turned under in an early stage of maturity or soon after ша- 
turity for soil improvement. 

Gully. A miniature valley with steep sides, cut by running water, 
through which water ordinarily runs only after rains. The 
distinction between a gully and a rill is one of depth. A gully 
generally is an obstacle to farm machinery and is too deep to 
be obliterated by normal tillage; a rill is of lesser depth and 
can be smoothed over by ordinary tillage. V-shaped gullies re- 
sult if the material is more difficult to erode with depth; 
U-shape gullies result if the lower material is more easily 
eroded than that above it. 

Habitat. The natural abode of a plant or animal; it refers to the 
kind of environment in which a plant or animal normally lives 
as opposed to its range, or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc- 
esses. These are the major horizons: 

О horizon.—The layer of organic matter on the surface of а min- 
eral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living orga- 
nisms are most active and therefore is marked by the accum- 
ulation of humus. The horizon may have lost one or more 
of the following: soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The В 
horizon is in part a layer of change from the overlying A to 
to the underlying C horizon. The B horizon also has distinc- 
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

С horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons formed. If the 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter С. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a € horizon but may be immediately beneath an 
A or B horizon. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—/fine, 
medium, and coarse; and contrast—faint, distinct, and prom- 
inent. The size measurements are these: fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
Sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 ineh) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0.6 inch) 
in diameter along the greatest dimension. 

Muck. An organic soil consisting of fairly well decomposed organic 
material that is relatively high in mineral content, finely 
divided, and dark in color. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 10YR 6/4 is a color with hue of 10YR, a value 
of 6, and a chroma of 4. 
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Natural soil drainage. Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to al- 
tered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural drainage are recognized. 

Hacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling in 
the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all of the time, and if podzolized commonly have 
mottlings below a depth of 6 to 16 inches, in the lower part 
of the A horizon and in the В and С horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts of 
the profile. 

Organic soil. А general term applied to a soil or to a soil horizon 
that consists primarily of organic matter, such as peat soils, 
muck soils, and peaty soil layers. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter, that has accumulated where there has been excess 
moisture. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Plow layer. The soil ordinarily moved in tillage; equivalent to 
surface soil. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed as a pH value. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. Soil 
that tests lower than 7.0 is acid; one that tests higher 18 alka- 
line. In words, the degrees of acidity or alkalinity -are ex- 
pressed thus: 


pH pH 

Extremely acid... Below 4.5 Mildly alkaline... 7.4 to 7.8 
Very strongly Moderately 

acid. 22-22502 4.5 to 5.0 alkaline ~--~- 7.9 to 8.4 
Strongly acid... 5.1 to 55 Strongly 
Medium acid__.__ 5.6 to 6.0 alkaline _.-_.__ 8.5 to 9.0 
Slightly acid... 6.1 to 6.5 Very strongly 
Neutral 2...2 6.6 to 7.8 alkaline ______ 9.1 and 

higher 


Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Rill. A steep-sided channel resulting from accelerated erosion. A 
ТІП normally is a few inches in depth and width and is not 
large enough to be an obstacle to farm machinery. 

Sand. As a soil separate, rock or mineral particles that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains consist 
of quartz, but sand may be of any mineral composition. As a 
textural class, soil that is 85 percent or more sand and not 
more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. As a soil separate, mineral particles that range in diameter 
from the upper limits of clay (0.002 millimeter) to the 
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lower limit of very fine sand (0.05 millimeter). As a textural 
class, soil that is 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the inte- 
grated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief, over periods of time. 

Soil separate. Any of the mineral particles less than 2 millimeters 
in equivalent diameter and ranging between specified size 
limits. The names and sizes of separates recognized in the 
United States are as follows: Very coarse sand (2.0 to 1.0 
milimeter); coarse sand (1.0 to 0.5 mililmeter); medium 
sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter) ; silt (0.05 to 
0.002 millimeter) ; and clay (less than 0.002 millimeter). The 
separates recognized by the International Society of Soil Sci- 
ence are as follows: I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02 
millimeter) ; ПІ (0.02 to 0.002 millimeter); IV (less than 
0.002 millimeter). 

Soil variant. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new soil 
Series, but a soil of such limited known areas that creation of 
a new series is not believed to be justified. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in a mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely con- 
fined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular and subangular), 
and granular, Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The plowed 
layer. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surplus runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without causing harm. Ter- 
races in fields are generally built so they can be farmed. Ter- 
races intended mainly for drainage have a deep channel in 
which permanent sod is maintained. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
loam, silt loam, silt, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth 
of plants, especially soil structure. Good tilth referg to the fri- 
able state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfri- 
able, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Water table. T'he highest part of the soil or underlying rock mate- 
rial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 
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GUIDE TO MAPPING 


UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 


series to which the mapping unit belongs. 


introduction to the section it is in for general information about its management. 


following the capability unit symbol identifies the soil management group of the Michigan State system. in 


which the mapping unit belongs. Other information is given in tables as follows: 


Map 


symbol 


Ab 

Ad 

AIA 
AlB 
А1С 
An 

AoA 
AoB 
ASB 
AuA 


Acreage and extent, table 1, p. 9, 
Predicted yields, table 2, p. 82. 


Mapping unit 


Abscota loamy sand------------------------------------- 
Adrian пасҚ-------------------------------------------- 
Alcona sandy loam, 0 to 2 percent slopes--------------- 
Alcona sandy loam, 2 to 6 percent slopes--------------- 
Alcona sandy loam, 6 to 12 percent slopes-------------- 
Algansee sandy 1о0аш------------------------------------ 
Allendale loamy sand, 0 to 2 percent slopes------------ 
Allendale loamy sand, 2 to 6 percent slopes------------ 
Au Gres loamy sand, 0 to 6 percent slopes-------------- 
Au Gres loamy sand, loamy substratum, 0 to 2 percent 


Belding sandy loam, 0 to 2 percent slopes-------------- 
Belding sandy loam, 2 to 6 percent slopes-------------- 
Belding sandy loam, clay subsoil variant, 0 to 2 
percent slopes--------------------------------------- 
Belding sandy loam, 
percent 51оре5--------------------------------------- 
Berville 1оап------------------------------------------ 
Blount loam, 0 to 2 percent slopes--------------------- 
Blount loam, 2 to 6 percent slopes--------------------- 
Blount loam, 2 to 6 percent slopes, moderately eroded-- 
Borrow рі%5-------------------------------------------- 
Boyer loamy to 2 percent slopes---------------- 
Boyer loamy to 6 percent slopes---------------- 
Boyer loamy to 12 percent slopes--------------- 
Boyer loamy 12 to 18 percent slopes-------------- 
Boyer loamy 18 to 25 percent slopes-------------- 
Boyer loamy 25 to 50 percent slopes-------------- 
Boyer sandy 0 to 2 percent slopes---------------- 
Boyer sandy 2 to 6 percent slopes---------------- 
Boyer sandy loam, 6 to 12 percent slopes--------------- 
Boyer sandy loam, 12 to 18 percent slopes-------------- 
Brady loamy sand, 0 to 2 percent slopes---------------- 
Brady loamy sand, 2 to 6 percent slopes---------------- 
Breckenridge sandy loam-------------------------------- 
Brevort loamy sand------------------------------------- 
Brookston 1Оай----------------------------------------- 
Capac fine sandy loam, 0 to 2 percent slopes----------- 
Capac fine sandy 1oam, 2 to 6 percent slopes----------- 
Carlisle ПиЧСК------------------------------------------ 
Celina loam, 0 to 2 percent slopes--------------------- 
Celina loam, 2 to 6 percent 510ре5--------------------- 
Celina loam, 2 to 6 percent slopes, moderately eroded-- 
Ceresco 1оап------------------------------------------- 
Chelsea loamy sand, 0 to 6 percent slopes-------------- 
Chelsea loamy sand, 6 to 12 percent slopes------------- 
Chelsea loamy sand, 12 to 18 percent slopes------------ 
Cohoctah 1вап------------------------------------------ 
Colwood 1оап------------------------------------------- 


In referring to a capability unit or a woodland group, read the 


The symbol in parentheses 


Suitability of soils for wildlife, table 5, p. 92. 
Engineering uses of soils, tables 4, 5, 6, and 7, 
pp. 96 through 159, 


Described 


on 


Woodland 
Capability unit suitability 
group 

Symbol Page |Symbol Page 
IVs-4 (L-4a) 80 0 89 
Vw-S (M/4c) 80 J 88 

Is-2 (3a) 74 A 87 

Te-3 (3a) 72 A 87 

IIIe-6 (За) 75 A 87 
ІІм-14 (L-4c) 77 0 89 

IIw-7 (4/1b) 76 G 88 

IIw-7 (4/1b) 76 G 88 

IVw-2 (5b) 79 F 88 
Vw-2 (5b) 79 F 88 

Iw-6 (3c) 73 W 90 

Iw-8 (3/2b) 73 G 88 

IIw-8 (3/2b) 73 G 88 
IIw-8 (3/2b) 73 G 88 
IIw-8 (3/2b) 73 G 88 
IIw-8 (3/2c) 73 P 89 
IIw-2 (1.5b) 72 Z 90 
IIw-3 (1.5b) 72 Z 90 
IIw-3 (1.5b) 72 2 90 
VIIIs-1 (Sa) 81 Be -- 
1115-3 (4a) 78 M 89 
1115-4 (4a) 78 M 89 
IIIe-9 (4a) 75 M 89 
Ve-9 (4a) 79 M 89 

VIe-2 (4a) 80 M 89 
VIIe-2 (4a) 81 M 89 
IIs-3 (4a) 78 M 89 

1115-4 (4a) 78 M 89 
IIIe-9 (4a) 75 M 89 
IVe-9 (4a) 79 M 89 
IIIw-5 (4b) 76 G 88 
IIIw-5 (4b) 76 G 88 
IIw-8 (3/2c) 73 W 90 
IIlw-10 (4/2c) 77 W 90 
IIw-4 (2.5c) 73 Р 89 
Iw-4 (2.51) 73 2 90 

IIw-S (2.5b) 73 2 90 
IIIw-15 (Mc) 77 J 88 
I-1 (2.5a) 71 D 87 
Ie-2 (2.5a) 72 D 87 

Te-2 (2.5a) 72 D 87 

IIIw-12 (L-2c) 77 0 89 
IVs-4 (5a) 80 E 88 
VIs-1 (5a) 80 E 88 
VIIs-1 (Sa) 81 Е 88 
IIIw-12 (L-2c) 77 0 89 
IIw-4 (2.5c) 75 W 90 


Map 


symbol 


CvA 
CvB 
DrA 
DrB 
DyA 
DyB 
Ed 
FaA 
FaB 
FoA 
FoB 
FoC2 


Gd 
Ge 
Gm 
Gn 
Gr 
Gs 
Gu 
Ho 
Ht 
Hy 
ТоА 
KbA 
KbB 
LaA 
LaB 
LaB2 


LaC 
LaC2 


LaC3 
LaD2 
LaD3 
LaE2 
LaE3 


LaF 
Le 
Lm 
LoA 
LoB 
Lu 
MaA 
MaB 
Md 
MeB 


MeC2 


MfA 
MfB 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Conover loam, 0 to 2 percent slopes---------------------- 
Conover loam, 2 to 6 percent 51оре5---------------------- 
Del Rey silt loam, 0 to 2 percent 51оре5----------------- 
2 to 6 percent.slopes---------------.- 
0 to 2 percent 510ре5----------------- 
Dryden sandy loam, 2 to 6 percent 51оре5----------------- 
Edwards писК---------------4----....-.-.......-........... 
Fabius-Wasepi sandy loams, 0 to 2 percent slopes--------- 
Fabius-Wasepi sandy loams, 2 to 6 percent slopes--------- 
Fox sandy loam, 0 to 2'percent 51оре5-------------------- 
Fox sandy loam, 2 to 6 percent slopes-------------------- 


Del Rey silt loam, 
Dryden sandy loam, 


Fox sandy loam, 6 to 12 percent slopes, moderately 


егодеа----------------------------------------------.-- 
Gilford sandy 1оап-------------------------------........ 
Glendora 1оай-------------------------------------------- 
Granby loamy вапа----------------------------.-........... 
Granby 1оай---------------------------------------------- 
Gravel р1ї5---------------------------------------------- 
Gullied land, sandy---------------------------------~+--- 
Gullied land, 1оашу------------------------------------—-- 
Houghton шисК-------------------------------------------- 
Hoytville silt 1оаш-------------------------------------- 
Hoytville silty clay 1оап-------------------------------. 
Iosco loamy sand, 0 to 2 percent slopes------------------ 
Kibbie loam, 0 to 2 percent slopes----------------------- 
Kibbie loam, 2 to 6-percent 51оре5----------------------- 
0 to. 2 percent 51оре5----------------- 
2 to 6 percent 510ре5----------------- 


Lapeer sandy loam, 
Lapeer sandy loam, 


Lapeer sandy loam, 2 to 6 percent slopes, moderately 


Lapeer sandy loam, 6 to 12 percent 51оре5---------------- 


Lapeer sandy loam, 6 to 12 percent slopes, moderately 


Lapeer sandy loan, 


етодей------------------------------------------------- 


Lapeer sandy loam, 


етойбе4---------------------............................ 


ето4е4-----------------..............-.---...-----..-... 


Lapeer sandy loam, 


Lenawee silty clay 1оаш---------------------------------- 
Linwood MUCK sea 
Locke sandy loam, 0 to 2 percent slopes---------------.-- 
Locke sandy loam, 2 to 6 percent slopes~----------------- 
Lupton пчиск---------------.--.-.-........4..........-.---.... 
Macomb sandy loam, 0 to 2 percent slopes----------------- 
Macomb sandy loam, 2 to 6 percent slopes----------------- 
Made 1апа---------------------------------------------— tos 
Mancelona loamy sand, moderately fine substratum, 0 to 6 

percent 51оре$----------------------------------------- 
Mancelona loamy sand, moderately fine substratum, 6 to 12 

percent slopes, moderately eroded--------------.------. 
Marlette sandy loam, 0 to 2 percent slopes----------.-.-- 
Marlette sandy loam, 2 to 6 percent slopes--------------- 


Described 


on 


Capability unit 


Symbol 


IIw-4 (2.5b) 
IIw-5 (2.5b) 
IIw-2 (1.5b) 
IIw-3 (1.51) 
IIs-2 (3a) 
IIe-3 (3a) 
IVw-6 (M/mc) 
IIIw-5 (4b) 
IIIw-5 (4b) 
IIs-2 (3a) 
IIe-3 (3a) 


IIIe-6 (3a) 
IIIw-6 (4c) 
IIIw-14 (L-4c) 
IVw-4 (5c) 
IVw-4 (5c) 
ҮІ115-1 (Sa) 
VIIs-1 (5a) 
Vile-2 (2.5а) 
IIIw-15 (Mc) 
IIw-2 (1c) 
IIw-2 (1c) 
IIIw-9 (4/2b) 
IIw-4 (2.5b) 
IIw-5 (2.5b) 
IIs-2 (3a) 
IIe-3 (За) 


Ile-3 (За) 
IIIe-6 (3a) 


IIIe-6 (3a) 
IVe-6 (3a) 
IVe-4 (3a) 
VIe-2 (3a) 
VIe-2 (3a) 


VIIe-2 (3a) 
VIIe-2 (За) 
IIw-2 (1.5c) 
IIw-10 (M/3c) 
IIw-6 (3b) 
IIw-7 (3b) 
IIIw-15 (Mc) 
IIw-8 (3/2b) 
IIw-8 (3/2b) 
VIIIs-1 (Sa) 


IIIs-4 (4a) 
IIIe-9 (4a) 


1-1 (2.52) 
IIe-2 (2.5a) 


Page 


Woodland 

suitability 
group 

Symbol Page 
2 90 
2 90 
2 90 
2 90 
U 89 
U 89 
J 88 
G 88 
G 88 
U 89 
U 89 
U 89 
W 90 
0 89 
W 90 
W 90 
E 88 
D 87 
J 88 
P 89 
P 89 
G 88 
G 88 
G 88 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
U 89 
P 89 
J 88 
G 88 
G 88 
J 88 
G 88 
G 88 
C 87 
C 87 
D 87 
D 87 


GUIDE TO MAPPING UNITS--Continued 


Woodland 
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Map on 
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CvA Conover loam, 0 to 2 percent 51оре$---------------------- 27 IIw-4 (2.5b) 2 90 
CvB Conover loam, 2 to 6 percent 510ре5-----------------..-.. 27 IIw-5 (2.5b) 73 2 90 
DrA Del Rey silt loam, 0 to 2 percent slopes----------------. 28 IIw-2 (1.5b) 72 Z 90 
DrB Del Rey silt loam, 2 to 6 percent.slopes------------.-..- 28 TIw-3 (1.5b) 72 2 90 
DyA Dryden sandy loam, 0 to 2 percent slopes----------------. 29 IIs-2 (3a) 74 U 89 
DyB Dryden sandy loam, 2 to 6 percent 51оре5----------------- 29 IIe-5 (За) 72 U 89 
Ed Edwards тисК-------------------------------------—-------- 29 TVw-6 (М/пс) 80 J 88 
FaA Fabius-Wasepi sandy loams, 0 to 2 percent slopes--------+ 30 IIIw-5 (4b) 76 G 88 
Рав  Fabius-Wasepi sandy loams, 2 to 6 percent slopes--------- 30 ІТІм-5 (4b) 76 G 88 
FoA Fox sandy loam, 0 to 2: percent 51оре5-------------------- 31 115-2 (3a) 74 U 89 
FoB Fox sandy loam, 2 to 6 percent slopes-----~------------.- 31 Ile-3 (3a) 72 U 89 
FoC2 Fox sandy loam, 6 to 12 percent slopes, moderately 

егойае4а------------------------------------------------- 31 IIle-6 (3a) 75 U 89 
Gd Gilford sandy 1оап----------------------------..-.2..2... 31 IIIw-6 (4c) 76 W 90 
Ge Glendora 1оап------------------.--..--.-....--.............. 32 IIIw-14 (L-4c) 77 0 89 
Gm Granby loamy 5апа--------------------------------------.- 32 IVw-4 (5c) 79 W 90 
Gn Granby 1оат--------------------------------------------—- 32 IVw-4 (5c) 79 W 90 
Gr Gravel р1%5---------------...............--...----м4---.... 33 VIIIs-1 (Sa) 81 mae =< 
Gs Gullied land, вапау--------------.-----.--............... 33 VIIs-1 (5a) 81 E 88 
Gu Gullied land, 1оашу-------------------------------------- 35 Vile-2 (2.5a) 81 D 87 
Ho Houghton шиск----------------..-.--.2..2.2.............4..... 33 IIIw-15 (Mc) 77 J 88 
Ht Hoytville silt 1оай-------------------------------------- 34 IIw-2 (1c) 72 P 89 
Hy Hoytville silty clay 1Шоап----------------------------.-.. 35 ІІм-2 (1c) 72 P 89 
IoA Іоѕсо loamy sand, 0 to 2 percent Slopes----------~+------. 35 IIIw-9 (4/2b) 77 G 88 
КЪА  Kibbie loam, 0 to 2 percent Slopes-------------~-------.. 36 IIw-4 (2.5b) 75 G 88 
КЪВ  Kibbie loam, 2 to 6 percent slopes----------------------- 36 IIw-5 (2.5b) 73 G 88 
LaA Lapeer sandy loam, 0 to. 2 percent slopes----------------- 36 115-2 (3a) 74 U 89 
LaB Lapeer sandy loam, 2 to 6 percent slopes---------------.- 37 IIe-5 (3a) 72 U 89 
LaB2 Lapeer sandy loam, 2 to 6 percent slopes, moderately 

егоде4-------.--.-.--..............-..-..-..........Һл2.4.. 37 IIe-3 (За) 72 U 89 
ТАС Lapeer sandy loam, 6 to 12 percent 51оре5---------------- 37 IIIe-6 (3a) 75 U 89 
LaC2 Lapeer sandy loam, 6 to 12 percent slopes, moderately 

e наанаа насаа 37 IIIe-6 (3a) 75 U 89 
LaC3 Lapeer sandy loam, 6 to 12 percent slopes, severely 

a анааан аас. а са 37 IVe-6 (3a) 79 U 89 
LaD2 Lapeer sandy loam, 12 to 18 percent slopes, moderately 

ето4е4-------------............1.....................1... 37 IVe-4 (3a) 78 U 89 
LaD3 Lapeer sandy loam, 12 to 18 percent slopes, severely 

e Cl ааа са сао 37 VIe-2 (3a) 80 U 89 
LaE2 Lapeer sandy loam, 18 +0:25 percent slopes, moderately 

e Ce наасан аашаа 38 VIe-2 (3a) 80 U 89 
LaE3 Lapeer sandy loam, 18 to 25 percent slopes, severely 

ето4еа------------------------------------------------. 38 VIIe-2 (3a) 81 | U 89 
LaF Lapeer sandy loam, 25 to 60 percent slopes---------~----- 38 VIIe-2 (3a) 81 U 89 
Le Lenawee silty clay 1оай-------------------------------.—-- 38 IIw-2 (1.5c) 72 P 89 
Lm Linwood писК---------------.....2.2121....1.....2....2..2..4.4 .. 39 IIw-10 (M/3c) 74 J 88 
LoA Locke sandy loam, 0 to 2 percent Slopes-------------.-..- 39 IIw-6 (3b) 73 G 88 
LoB Locke sandy loam, 2 to 6 percent 51оре5------------------ 40 IIw-7 (3b) 73 G 88 
Lu Lupton тисК--------------------------------------------- 40 IIIw-15 (Mc) 77 J 88 
MaA Macomb sandy loam, 0 to 2 percent в1оре5----------------- 41 IIw-8 (3/2b) 73 G 88 
MaB Macomb, sandy loam, 2 to 6 percent slopes----------------- 41 IIw-8 (3/2b) 73 G 88 
Md Made 1апа--------------------------------------м------- -- Al VIIIs-1 (Sa) 81 --- -- 
Мев Мапсе1опа loamy sand, moderately fine substratum, 0 to 6 ` 

percent 51оре5----------------------------------------- 41 1115-4 (4а) 78 C 87 
MeC2 Mancelona loamy sand, moderately fine substratum, 6 to 12 

percent slopes, moderately eroded---------------------- 41 IIIe-9 (4a) 75 C 87 
MfA Marlette sandy loam, 0 to 2. percent slopes--------------- 42 1-1 (2.5а) 71 D 87 
M£B Marlette sandy loam, 2 to 6 percent Slopes--------------- 42 IIe-2 (2.5a) 72 D 87 
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CvA Conover loam, 0 to 2 percent 510ре5------------------.22- 27 IIw-4 (2.5b) 2 90 
CvB Conover loam, 2 to 6 percent slopes---~-------~---------- 27 IIw-5 (2.5b) 75 2 90 
DrA Del Rey silt loam, 0 to 2 percent slopes----------------. 28 IIw-2 (1.5b) 72 Z 90 
DrB Del Rey silt loam, 2 to 6 percent.slopes-----------.---.- 28 TIw-3 (1.5b) 72 2 90 
DyA Dryden sandy loam, 0 to 2 percent slopes---------------.. 29 115-2 (За) 74 U 89 
DyB Dryden sandy loam, 2 to 6 percent slopes--------------.-. 29 IIe-3 (3a) 72 U 89 
Ed Edwards тшисК----------------------------------------—---- 29 IVw-6 (M/mc) 80 J 88 
FaA Fabius-Wasepi sandy loams, 0 to 2 percent 510ре5--------- 30 IIIw-5 (4b) 76 G 88 
FaB Fabius-Wasepi sandy loams, 2 to 6 percent slopes--------- 30 IIIw-5 (4b) 76 G 88 
FoA Fox sandy loam, 0 to 2: percent 51оре5------------------.- 31 115-2 (3а) 74 0 89 
FoB Fox sandy loam, 2 to 6 percent 510ре5------------------.. 31 Ile-5 (3a) 72 U 89 
FoC2 Fox sandy loam, 6 to 12 percent slopes, moderately 

егодейа------------------------------------------------- 31 IIIe-6 (3a) 75 U 89 
Gd Gilford sandy 1оат--------------------------------------- 31 IIIw-6 (4c) 76 W 90 
Ge Glendora 1оап--------------------------...........4.4.4..... 32 IIIw-14 (L-4c) 77 0 89 
Gm Granby loamy вал4--------------....--..............---.... 32 IVw-4 (5c) 79 W 90 
6n Granby 1оап---------------..--........................... 32 IVw-4 (5c) 79 W 90 
Gr Gravel рі%5---------------................-......-.....-.. 33 VIIIs-1 (Sa) 81 --- -- 
Gs Gullied land, вапау--------------------..................ь. 33 VIIs-1 (5а) 81 E 88 
Gu Gullied land, 1оашу----------------------------------—--- 33 Vile-2 (2.5a) 81 D 87 
Ho Houghton шисК------------------------------------------- 33 IIIw-15 (Mc) 77 J 88 
Ht Hoytville silt 1оай----------------------------------—---. 34 IIw-2 (1c) 72 P 89 
Hy Hoytville silty clay 1оап--------------------.-----2..... 35 IIw-2 (1c) 72 P 89 
IoA Tosco loamy sand, 0 to 2 percent 51оре5---------------2-. 35 IIIw-9 (4/2b) 77 G 88 
КЪА — Kibbie loam, 0 to 2 percent slopes-----~---------------.. 36 ГІм-4 (2.5b) 73 G 88 
КЪВ КіЪЪіе loam, 2 to 6-percent slopes-------------.-----.... 36 IIw-5 (2.5b) 73 G 88 
LaA Lapeer sandy loam, 0 to.2 percent slopes----------------- 36 IIs-2 (3a) 74 U 89 
LaB Lapeer sandy loam, 2 to 6 percent slopes------------.--.. 37 IIe-5 (3а) 72 U 89 
LaB2 Lapeer sandy loam, 2 to 6 percent slopes, moderately 

егодей-----------..-......1........1.............2.... 37 ТТе-3 (3a) 72 U 89 
LaC Lapeer sandy loam, 6 to 12 percent slopes---------------. 37 IIIe-6 (3a) 75 U 89 
LaC2 Lapeer sandy loam, 6 to 12 percent slopes, moderately 

етойей---------------.................................. 37 IIIe-6 (3a) 75 U 89 
LaC3 Lapeer sandy loam, 6 to 12 percent slopes, severely 

етой4ей-----------...................................... 37 IVe-6 (3a) 79 U 89 
LaD2 Lapeer sandy loam, 12 to 18 percent slopes, moderately 

e e ---- == анааан аана са аа 37 IVe-4 (За) 78 U 89 
LaD3 Lapeer sandy loam, 12 to 18 percent slopes, severely 

ётодей------------------------------------------------- 37 VIe-2 (3a) 80 U 89 
LaE2 Lapeer sandy loam, 18 +0:25 percent slopes, moderately 

ехо4е4---------------.................-...-.-.......2..2... 38 VIe-2 (За) 80 U 89 
LaE3 Lapeer sandy loam, 18 to 25 percent slopes, severely 

ето4ей-----------.--.................1............2..... 38 VIIe-2 (3a) 81 | U 89 
LaF Lapeer sandy loam, 25 to 60 percent slopes--------------- 38 VIIe-2 (3a) 81 U 89 
Le Lenawee silty clay 1оат--------------------------------.- 38 IIw-2 (1.5c) 72 P 89 
Lm Linwood писк----------------..-....2..................... 39 IIw-10 (M/3c) 74 J 88 
LOA Locke sandy loam, 0 to 2 percent slopes-----~---------.-- 39 IIw-6 (3b) 73 G 88 
LoB Locke sandy loam, 2 to 6 percent slopes------------------ 40 IIw-7 (3b) 73 G 88 
Lu Lupton тисК---------------------------------------------- 40 IIIw-15 (Mc) Y J 88 
MaA Macomb sandy loam, 0 to 2 percent 51оре5----------------- 41 IIw-8 (3/2b) 73 G 88 
MaB Macomb, sandy loam, 2 to 6 percent slopes----------------- 41 IIw-8 (3/21) 75 G 88 
Md Made 1ап4--------------.-...............1................. -- 41 VIIIs-1 (Sa) 81 зе == 
МеВ  Mancelona loamy sand, moderately fine substratum, 0 to 6 

percent 51оре5---------------------------------—------- 41 1115-4 (4a) 78 C 87 
MeC2 Mancelona loamy sand, moderately fine substratum, 6 to 12 

percent slopes, moderately егодей----------------...... 41 IIIe-9 (4a) 75 C 87 
MfA Marlette sandy loam, 0 to 2. percent slopes--------------- 42 I-1 (2.5a) 71 D 87 
MfB Marlette sandy loam, 2 to 6 percent Slopes--------------- 42 IIe-2 (2.52) 72 D 87 
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MfB2 Marlette sandy loam, 2 to 6 percent slopes, moderately 
етодей------------------..............---...........-2--- 
MfC Marlette sandy loam, 6 to 12 percent slopes--------------- 
МЕС2 Marlette sandy loam, 6 to 12 percent slopes, moderately 
етойейа----------------------------------------з---------- 
MfC3 Marlette sandy loam, 6 to 12 percent slopes, severely 
егодей-------------------------------------------------- 
MfD2 Marlette sandy loam, 12 to 18 percent slopes, moderately 
егодей-----------------------------------......-..-....... 
MfD3 Marlette sandy loam, 12 to 18 percent slopes, severely 
егойей----------------------------------.-............-.... 
МҒЕ2 Marlette sandy loam, 18 to 25 percent slopes, moderately 
егтодей-------------------------------------------------- 
MfF2 Marlette sandy loam, 25 to 60 percent slopes, moderately 
етодей-------------------------------------------------- 
МПА Matherton loam, 0 to 2 percent slopes--------------------- 
МАВ  Matherton loam, 2 to 6 percent slopes--------------------- 
MkB McBride loamy sand, 2 to 6 percent slopes----------------- 
MkB2 McBride loamy sand, 2 to 6 percent slopes, moderately: 
егоЧей-------------------------------------------------- 
MkC2 McBride loamy sand, 6 to 12 percent slopes, moderately 
етодей-------------------------------------------------- 
MIA McBride sandy loam, O to 2 percent slopes----------------- 
MIB McBride sandy loam, 2 to 6 percent slopes----------------- 
M1B2 McBride sandy loam, 2 to 6 percent slopes, moderately 
eroded-------~~-----------------------------~----------- 
MIC McBride sandy loam, 6 to 12 percent slopes---------------- 
М1С2 McBride sandy loam, 6 to 12 percent slopes, moderately 
ето4дей-------------------------------------------------- 
M1C3 McBride sandy loam, 6 to 12 percent slopes, severely 
етойе4------------------.-----.-..--.-..--.-................... 
MID McBride sandy loam, 12 to 18 percent slopes--------------- 
М102 McBride sandy loam, 12 to 18 percent slopes, moderately 
етобе4-----------------------.-..----.-..-.-................. 
M1D3 McBride sandy loam, 12 to 18 percent slopes, severely 
егобей----------------------.-----.---................... 
М1Е2 McBride sandy loam, 18 to 25 percent slopes, moderately 
етойей-------------------------------------------------- 
MIF McBride sandy loam, 25 $о`60 percent slopes--------------- 
MmA Menominee: loamy sand, 0 to 2 percent slopes--------------- 
MmB Menominee loamy sand, 2 to 6 percent slopes--------------- 
MmC Menominee loamy sand, 6 to 12 percent slopes-------------- 
MmD Menominee loamy sand, 12 to 18 percent slopes------------- 
MnA Metamora sandy loam, 0 to 2 percent 510ре5---------------- 
MnB Metamora sandy loam, 2 to 6 percent slopes---------------- 
MoB Miami loam, 2 to 6 percent. slopes------------------------- 
MoB2 Miami loam, 2 to 6 percent slopes, moderately eroded------ 
Мос Miami loam, 6 to 12 percent slopes------------------------ 
MoC2 Miami loam, 6 to 12 percent slopes, moderately eroded----- 
MoD Miami loam, 12 to 18 percent slopes----------------~------- 
MoD2 Miami loam, 12 to 18 percent slopes, moderately eroded---- 
MoE Miami loam, 18 to 25 percent slopes----------------------- 
MoE2 Miami loam, 18 to 25 percent slopes, moderately eroded---- 
MoF Miami loam, 25 to 60 percent slopes----------------------- 
MoF2 Miami loam, 25 to 60 percent slopes, moderately eroded---- 
MpC3 Miami clay loam, 6 to 12 percent slopes, severely eroded-- 
MpD3 Miami clay loam, 12 to 18 percent slopes, severely eroded- 
MpES Miami clay loam, 18 to 25 percent slopes, severely eroded- 
MpF3 Miami clay loam, 25 to 60 percent slopes, severely eroded- 
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IIe-2 (2.5a) 
Ille-5 (2.5a) 


IIle-5 (2.5a) 
IVe-5 (2.5a) 
IVe-4 (2.5a) 
VIe-2 (2.5a) 
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VIIe-2 (2.5a) 
IIw-6 (3b) 
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(3a) 
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VIe-2 (3a) 
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IVe-9 (4/2a) 
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VIe-2 (2.5а) 
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VIIe-2 (2.5a) 
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MrA 
MrB 
MrC 
MrD 
MrE 
MrF 
MsA 
MsB 
MtB 
MtB2 
MtC 
MtC2 
MtD2 
MuC 3 


MuD3 
MuE 3 


Mv 
Mw 
NaA 
NaB 
NpA 
NpB2 


OsA 
OsB 
Osc 
OwA 
OwB 
OwC 
OwC2 


Pa 
Pe 
Pm 
Pn 
RcA 
RcB 
RoA 
RoB 
RoB2 


ScB2 
ScC2 


Se 
SfB 
ЅЕВ2 


SfC 
SfC2 


Sn 
So 
SpA 
SpB 
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Montcalm loamy sand, 0 to 2 percent slopes--------------- 52 1115-5 (4a) 78 M 89 
Montcalm loamy sand, 2 to 6 percent slopes--------------- 52 1115-4 (4a) 78 M 89 
Montcalm loamy sand, 6 to 12 percent slopes-------------- 52 Ile-9 (4a) 75 M 89 
Montcalm loamy sand, 12 to 18 percent slopes------------- 52 IVe-9 (4a) 79 M 89 
Montcalm loamy sand, 18 to 25 percent slopes------------- 52 VIe-2 (4a) 80 M 89 
Montcalm loamy sand, 25 to 50 percent slopes------------- 52 VIIe-2 (4a) 81 M 89 
Montcalm sandy loam, 0 to 2 percent slopes--------------- 52 ITIs-3 (4a) 78 M 89 
Montcalm sandy loam, 2 to 6 percent slopes--------------- 52 1115-4 (4a) 78 M 89 
Morley loam, 2 to 6 percent slopes---------------------.- 53 ІТе-1 (1.5а) 71 В 87 
Morley loam, 2 to 6 percent slopes, moderately eroded---- 53 IIIe-3 (1.5a) 74 B 87 
Morley loam, 6 to 12 percent 51оре5---------------------- 53 Ile-4 (1.5a) 74 B 87 
Morley loam, 6 to 12 percent slopes, moderately eroded--- 53 ІІе-4 (1.5а) 74 В 87 
Morley loam, 12 to 18 percent slopes, moderately eroded-- 55 Ve-4 (1.5a 78 B 87 
Morley clay loam, 6 to 12 percent slopes, severely 
eroded~~----~-------~----------~------------------------ 54 IVe-5 (1.5a 78 B 87 
Moriey clay loam, 12 to 18 percent slopes, severely 
егобей---------------------------------.-............... 54 УТе-2 (1.5а 80 В 87 
Morley clay loam, 18 to 25 percent slopes, severely 
етой4е4--------------------...--.--..-............--..--- 54 VIIe-2 (1.5а) 81 В 87 
Munuscong sandy 1оап------------------------------------- 55 м-8 (3/1с 75 W 90 
Mussey-Gilford sandy 10ап5------------------------------. 55 IIw-6 (4c 76 W 90 
Nappanee loam, 0 to 2 percent slopes--------------------- 56 IIIw-2 (1b 76 Z 90 
Nappanee loam, 2 to 6 percent slopes------------------.-- 56 IIIw-2 b 76 Z 90 
Nappanee silty clay loam, 0 to 2 percent slopes---------- 56 IIIw-2 (1b 76 2 90 
Nappanee silty clay loam, 2 to 6 percent slopes, 
moderately етой4ей-------------------------------------- 56 IIw-2 (1b 76 2 90 
Oshtemo sandy loam, 0 to 2 percent slopes---------------- 57 1115-3 (4а) 78 М 89 
Oshtemo sandy loam, 2 to 6 percent slopes~--------------- 57 15-4 (4a 78 1 89 
Oshtemo sandy loam, 6 to 12 percent slopes----------.-..- 57 IIlIe-9 (4a 75 М 89 
Owosso sandy loam, 0 to 2 percent slopes----------------- 58 115-2 (3/2a) 74 U 89 
Owosso sandy loam, 2 to 6 percent slopes----------------- 58 e-3 (3/2a) 72 U 89 
Owosso sandy loam, 6 to 12 percent slopes---------------- 58 le-6 (3/2a) 75 U 89 
Owosso sandy loam, 6 to 12 percent slopes, moderately 
етойей------------------------------------------------- 59 ТТе-6 (3/2a) 75 U 89 
Paulding сІау-------------------.-.-.-----.-.--.-.-..-...-........ 59 IIIw-1 (0c) 75 P 89 
Pewamo Іоап-----------------------.-.----.-------.........--. 60 IIw-2 (1.5c) 72 P 89 
Pewamo clay loam----------------------------------------- 60 Iw-2 (1.5c) 72 89 
Pinconning loamy sand------------------------------------ 60 IIIw-7 (4/1c) 76 W 90 
Richter sandy loam, 0 to 2 percent slopes---------------- 61 IIw-6 (3b) 73 G 88 
Richter sandy loam, 2 to 6 percent slopes---------------- 61 IIw-7 (3b) 75 G 88 
Roselms clay loam, 0 to 2 percent slopes----------------- 61 IIIw-1 (0c) 75 Z 90 
Roselms clay loam, 2 to 6 percent slopes----------------- 61 IIIw-1 (Ob) 75 Z 90 
Roselms clay loam, 2 to 6 percent slopes, moderately 
егодей------------------------------------------------- 62 IIIw-1 (ОЬ) 75 2 90 
St. Clair silty clay loam, 2 to 6 percent slopes, 
moderately eroded-------------------------------------- 62 Ile-3 (1а) 74 В 87 
St. Clair silty clay loam, 6 to 12 percent slopes, 
moderately eroded-------------------------------------- 62 11Те-4 (la) 74 B 87 
Sebewa 1оайї---------------------------------------------- 63 IIw-6 (3c) 73 W 90 
Sisson very fine sandy loam, 2 to 6 percent slopes------- 63 IIe-2 (2.5a) 72 U 89 
Sisson very fine sandy loam, 2 to 6 percent slopes, 
moderately eroded-------------------------------------- 63 IIe-2 (2.5a) 72 U 89 
Sisson very fine sandy loam, 6 to 12 percent slopes------ 64 IIle-5 (2.5a) 75 U 89 
Sisson very fine sandy loam, 6 to 12 percent slopes, 
moderately eroded---~-------~----------.---------------- 64 IIle-5 (2.5а) 75 U 89 
Sloan loam----------~-~----------------------------------- 64 IIIw-12 (L-2c) 77 0 89 
Spalding-Greenwood реа%5-----------------------------.-.-. 65 IVw-1 (Мс-а) 79 J 88 
Spinks loamy sand, 0 to 2 percent slopes----------------- 65 1115-5 (4a) 78 E 88 
Spinks loamy sand, 2 to 6 percent slopes----------------- 65 ‚1115-4 (4а) 78 E 88 
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SpC Spinks loamy sand, 6 to 12 percent slopes---------------- 65 IIIe-9 (4a) 75 E 88 
SpD  Spinks loamy sand, 12 to 18 percent slopes--------------- 65 IVe-9 (4a) 79 E 88 
SpE Spinks loamy sand, 18 to 25 percent slopes--------------- 66 VIe-2 (4a) 80 E 88 
SpF Spinks loamy sand, 25 to 50 percent slopes--------------- 66 VITe-2 (4a) 81 Е 88 
Та Tawas шисК----------------------------------------------- 66 IVw-5 (М/4с) 80 J 88 
TeA Tedrow loamy sand, 0 to 2 percent slopes----------------- 67 ІІІч-5 (4b) 76 F 88 
TeB Tedrow loamy sand, 2 to 6 percent slopes----------------- 67 IIIw-5 (4b) 76 F 88 
To Tonkey fine sandy 1оап----------------------------------- 67 IIw-6 (3c) 73 W 90 
TuA Tuscola very fine sandy loam, 0 to 2 percent slopes------ 68 І-1 (2.52) 71 U 89 
TuB Tuscola very fine sandy loam, 2 to 6 percent slopes------ 68 IIe-2 (2.52) 72 U 89 
ША  Ubly sandy loam, 0 to 2 percent slopes------------------- 68 IIs-2 (3/2a) 74 U 89 
UbB  Ubly sandy loam, 2 to 6 percent 510ре5------------------- 69 IIe-3 (3/2a) 72 U 89 
Wb Warners muck and marl------------------------------------ 69 IVw-6 (M/mc) 80 J 88 
WsA Wasepi loamy sand, 0 to 2 percent slopes----------------- 69 IIIw-5 (4b) 76 G 88 
WsB Маѕері loamy sand, 2 to 6 percent slopes----------------- 70 IIIw-5 (4b) 76 G 88 
Wt Willette muck----------------------~---------------------- 70 IIIw-15 (М/1с) 77 J 88 
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SOIL ASSOCIATIONS 


Roselms-Paulding association: Level to undulating, somewhat Fabius-Wasepi-Mussey-Gilford association: Level to gently sloping, 
poorly drained to very poorly drained soils that have a clay sub- somewhat poorly drained and poorly drained soils that have a sandy 
soil; on lake plains loam to gravelly clay loam subsoil; on outwash plains and lake plains 


Ë 


Carlisle-Lupton-Tawas association: Level, very poorly drained, -- McBride-Marlette association: Gently sloping to strongly sloping, 
Uj, peat and muck soils; on plains and in depressions n 3d well drained and moderately well drained soils that have a sandy 
Ж 
loam to clay loam subsoil; on till plains and moraines 


Chelsea-Sloan-Cohoctah association: Level to undulating, well— 
drained soils that have a sand and loamy sand subsoil, on outwash 


Lapeer-Miami-Celina association: Gently sloping to strongly sloping, 
plains; and level, poorly drained soils that have a silt loam to fine 


well drained and moderately well drained soils that have a dominantly 
loam to clay loam subsoil; on till plains and moraines 


sandy loam subsoil, on flood plains 


Capac-Belding-Brookston association: Level to gently sloping, Miami-Celina-Morley association: Gently sloping to strongly sloping, 
somewhat poorly drained and poorly drained soils that have a sandy 10 well drained and moderately well drained soils that have a clay loam 
loam to clay loam subsoil; on till plains and clay subsoil; on till plains and moraines 


Capac-Blount-Kibbie association: Level to gently sloping, some- Boyer-Montclam-Mc Bride association: Gently sloping to very steep 


what poorly drained soils thot have a dominantly clay loam to silt dominantly well—drained soils that have a loamy sand to sandy clay 


НЕЕ B 


loam subsoil; on till plains, outwash plains, and lake plains loam subsoil; on outwash plains, till plains, and moraines 
Conover-Blount-Brookston association: Level to gently sloping, Boyer-Miami-Lapeer association: Gently sloping to very steep, well— 
somewhat poorly drained and poorly drained soils that have a [12] drained soils that have a sandy loam to clay loam subsoil; on outwash 
dominantly clay loam subsoil; on till plains plains, till plains, and moraines 
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WORKS AND STRUCTURES 
Highways and roads 


Highway markers 


National Interstate 


Railroads 


Single track 


Multiplé;tracke a os н 


-— ہب ب ب -- 22225 Abandoned‏ 


Road 

ТОРЕ АИ 

Railroad 

Ferry 

Коф sca E 5а pides 

бгаде 

R. R. over 

R. В. under 
Типтер; ЫСЫ 
Buildings 

School 22202 00s { 

ОПО OE P vero Жал 4 
Mine and quarry ............... * 
Gravelipit a Ee ESL %8 
Powar ligera y YY —— 
Pipeline: ласы УЕ crede как IM mM н 
Cemetery г e iti 
бате Фа Си ао 
Levee? Е 222200 
Тап ае анса . Ө 
Wall, ОЙ òr aS! moc ó 
Forest fire or lookout station ... a 
Windmill REA ж 


LAPEER COUNTY, MICHIGAN 
CONVENTIONAL SIGNS 
BOUNDARIES 


County ағастар Stee س‎ - — 
Minor civil division ............. — — = 

Reservation sess, AIS ---.---.---- 
Cand grant. resus OSes ter" 
Small park, cemetery, airport... _.......-...------------ 


DRAINAGE 
Streams, double-line 


Perennial 


Intermittent ,................ 
Streams, single-line 


Perennial cvs odore o. du c саны 


Intermittent 


Crossable with tillage 


implements .............. ul шты, 
Not crossable with tillage . д 
implements .............. а 
Unclassified .............. TI Nm 
CANAL 
Canals and ditches ............ uu. 


Lakes and ponds 


Perentiali zc иге дшше сазы 
ту-ту 
ғ 
Intermittent ................. mnt s 
SANNE uiros SaaS saa ио ^. 
Marsh or swamp ............... ш 
Т ooi ыды ы дай тъз Y 
Alluvial fan ..................... E E HE 
Drainage end ................... SSS s= s= u 
RELIEF 
Escarpments 
Bedtock 5... ee errores МУМУУУУУУУУУУҮУУУУУУ,, 
[9 UT do OM e Ss АА үү U 
Prominent peak ................ 15 
Depressions 
Large Small 
Crossable with tillage ху” 
implements ................. 2e 9 
Not crossable with tillage ғ” 
implements ................. m ° 
Contains water most of ec 


the time ...... ç “АУ % 


SOIL SURVEY DATA 


Soil boundary 


апа symbol... see isa 
% o 
Gravel. miei Suorita IEn EASY о 9 
оь $ 
Stony. „ахаас 9 
Stoniness % 6 
Very stony .......... a 
v v 
Rock outcrops .................. Y 
Chert fragments ................ ss 
Clay?spot: 25:22 lepe gaa ыты ж 
Sand SpOt aes x 
Gumbo or scabby spot ........, % 
Made land ..................... 2 
Severely eroded spot ........... = 
Blowout, wind erosion .......... M 
Gully. 5.52 iie eer cora nn 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


Abscota loamy sand 

Adrian muck 

Alcona sandy loam, 0 to 2 percent slopes 

Alcona sandy loam, 2 to 6 percent slopes 

Alcona sandy loam, 6 to 12 percent slopes 

Algansee sandy loam 

Allendale loamy sand, 0 to 2 percent slopes 

Allendale loamy sand, 2 to 6 percent slopes 

Au Gres loamy sand, 0 to 6 percent slopes 

Au Gres loamy sand, loamy substratum, 0 to 2 percent 
slopes 


Barry loam 

Belding sandy loam, 0 to 2 percent slopes 

Belding sandy loam, 2 to 6 percent slopes 

Belding sandy loam, clay subsoil variant, 0 to 2 percent 
slopes 

Belding sandy loam, clay subsoil variant, 2 to 6 percent 
slopes 

Berville loam 

Blount loam, 0 to 2 percent slopes 

Blount loam, 2 to 6 percent slopes 

Blount loam, 2 to 6 percent slopes, moderately eroded 

Borrow pits 

Boyer loamy sand, 0 to 2 percent slopes 

Boyer loamy sand, 2 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent slopes 

Boyer loamy sand, 12 to 18 percent slopes 

Boyer loamy sand, 18 to 25 percent slopes 

Boyer loamy sand, 25 to 50 percent slopes 

Boyer sandy loam, 0 to 2 percent slopes 

Boyer sandy loam, 2 to 6 percent slopes 

Boyer sandy loam, 6 to 12 percent slopes 

Boyer sandy loam, 12 to 18 percent slopes 

Brady loamy sand, 0 to 2 percent slopes 

Brady loamy sand, 2 to 6 percent slopes 

Breckenridge sandy loam 

Brevort loamy sand 

Brookston loam 


Capac fine sandy loam, 0 to 2 percent slopes 
Capac fine sandy loam, 2 to 6 percent slopes 
Carlisle muck 

Celina loam, 0 to 2 percent slopes 

Celina loam, 2 to 6 percent slopes 

Celina loam, 2 to 6 percent slopes, moderately eroded 
Ceresco loam 

Chelsea loamy sand, 0 to 6 percent slopes 
Chelsea loamy sand, 6 to 12 percent slopes 
Chelsea loamy sand, 12 to 18 percent slopes 
Cohoctah loam 

Colwood loam 

Conover loam, 0 to 2 percent slopes 

Conover loam, 2 to 6 percent slopes 


Del Rey silt loam, 0 to 2 percent slopes 
Del Rey silt loam, 2 to 6 percent slopes 
Dryden sandy loam, 0 to 2 percent slopes 
Dryden sandy loam, 2 to 6 percent slopes 


Edwards muck 


Fabius-Wasepi sandy loams, 0 to 2 percent slopes 

Fabius-Wasepi sandy loams, 2 to 6 percent slopes 

Fox sandy loam, 0 to 2 percent slopes 

Fox sandy loam, 2 to 6 percent slopes 

Fox sandy loam, 6 to 12 percent slopes, moderately 
eroded 


SYMBOL 


LAPEER COUNTY, MICHIGAN 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second capital letter, A, B,.G,; D, 'E, F, ж Ө, 
shows the slope. Most symbols without a slope letter are those of neorly level soils or land types, but some 
are for land types that have a considerable range of slope. The number, 2 or 3, in the symbol indicates thot 


the soil is moderately eroded or severely eroded. 


NAME 


Gilford sandy loam 
Glendora loam 
Granby loamy sand 
Granby loam 
Gravel pits 

Gullied land, sandy 
Gullied land, loamy 


Houghton muck 
Hoytville silt loam 
Hoytville silty clay loam 


losco loamy sand, 0 to 2 percent slopes 


Kibbie loam, 0 to 2 percent slopes 
Kibbie loam, 2 to 6 percent slopes 


Lapeer sandy loam, 0 to 2 percent slopes 

Lapeer sandy loam, 2 to 6 percent slopes 

Lapeer sandy loam, 2 to 6 percent slopes, moderately 
eroded 

Lapeer sandy loam, 6 to 12 percent slopes 

Lapeer sandy loam, 6 to 12 percent slopes, moderately 
eroded 

Lapeer sandy loam, 6 to 12 percent slopes, severely 
eroded 

Lapeer sandy loam, 12 to 18 percent slopes, moderately 
eroded 

Lapeer sandy loam, 12 to 18 percent slopes, severely 
eroded 

Lapeer sandy loam, 18 to 25 percent slopes, moderately 
eroded 

Lapeer sandy loam, 18 to 25 percent slopes, severely 
eroded 

Lapeer sandy loam, 25 to 60 percent slopes 

Lenawee silty clay loam 

Linwood muck 

Locke sandy loam, 0 to 2 percent slopes 

Locke sandy loam, 2 to 6 percent slopes 

Lupton muck 


Macomb sandy loam, 0 to 2 percent slopes 

Macomb sandy loam, 2 to 6 percent slopes 

Made land 

Mancelona loamy sand, moderately fine substratum, 
0 to 6 percent slopes 

Mancelona loamy sand, moderately fine substratum, 
6 to 12 percent slopes, moderately eroded 

Marlette sandy loam, 0 to 2 percent slopes 

Marlette sandy loam, 2 to 6 percent slopes 

Marlette sandy loam, 2 to 6 percent slopes, moderately 
eroded 

Marlette sandy loom, 6 to 12 percent slopes 

Marlette sandy loam, 6 to 12 percent slopes, moderately 
eroded 

Marlette sandy loam, 6 to 12 percent slopes, severely 
eroded 

Marlette sandy loam, 12 to 18 percent slopes, moderately 
eroded 

Marlette sandy loam, 12 to 18 percent slopes, severely 
eroded 

Marlette sandy loam, 18 to 25 percent slopes, moderately 
eroded 

Marlette sandy loam, 25 to 60 percent slopes, moderately 
eroded 

Matherton loam, 0 to 2 percent slopes 

Matherton loam, 2 to 6 percent slopes 


SYMBOL 


MkB 
MkB2 


MkC2 


MIA 
MIB 
MIB2 


MIC 
MIC2 


MIC3 


MID 
MID2 


MID3 
MIE2 


MIF 
MmA 
MmB 
MmC 
MmD 
MnA 
MnB 
MoB 
MoB2 
MoC 
MoC2 
MoD 
MoD2 
MoE 
MoE2 
MoF 
MoF2 
MpC3 
MpD3 


MpE3 
MpF3 


MrA 
MrB 
MrC 
MrD 
MrE 
MrF 
MsA 
MsB 
МВ 
MtB2 
MIC 
MtC2 
MtD2 
MuC3 


MuD3 
MuE3 


Mv 
Mw 


NAME SYMBOL 


McBride loamy sand, 2 to 6 percent slopes NoA 

McBride loamy sand, 2 to 6 percent slopes, moderately NoB 
eroded NpA 

McBride loamy sand, 6 to 12 percent slopes, moderately NpB2 
eroded 

McBride sandy loam, 0 to 2 percent slopes 

McBride sandy loam, 2 to 6 percent slopes OsA 

McBride sandy loam, 2 to 6 percent slopes, moderately OsB 
eroded OsC 

McBride sandy loam, 6 to 12 percent slopes ОмА 

McBride sandy loam, 6 to 12 percent slopes, moderately OwB 
eroded OwC 

McBride sondy loam, 6 to 12 percent slopes, severely OwC2 
eroded 

McBride sandy loam, 12 to 18 percent slopes 

McBride sandy loam, 12 to 18 percent slopes, moderately Po 
eroded 

McBride sandy loam, 12 to 18 percent slopes, severely 
eroded 

McBride sandy loom, 18 to 25 percent slopes, moderately 
eroded 

McBride sandy loam, 25 to 60 percent slopes 

Menominee loamy sand, 0 to 2 percent slopes 

Menominee loamy sand, 2 to 6 percent slopes 

Menominee loamy sand, 6 to 12 percent slopes 

Menominee loamy sand, 12 to 18 percent slopes 

Metamora sandy loam, 0 to 2 percent slopes 

Metamora sandy loam, 2 to 6 percent slopes 

Miami loam, 2 to 6 percent slopes 

Miami loam, 2 to 6 percent slopes, moderately eroded 

Miami loam, 6 to 12 percent slopes 

Miami loam, 6 to 12 percent slopes, moderately eroded 

Miami loam, 12 to 18 percent slopes 

Miami loam, 12 to 18 percent slopes, moderately eroded 

Miami loam, 18 to 25 percent slopes 

Miami loam, 18 to 25 percent slopes, moderately eroded 

Miami loam, 25 to 60 percent slopes 

Miami loam, 25 to 60 percent slopes, moderately eroded 

Miami clay loam, 6 to 12 percent slopes, severely eroded 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded 

Miami clay loam, 18 to 25 percent slopes, severely 
eroded 

Miami clay loam, 25 to 60 percent slopes, severely 
eroded 

Montcalm loamy sand, 0 to 2 percent slopes 

Montcalm loamy sand, 2 to 6 percent slopes 

Montcalm loamy sand, 6 to 12 percent slopes 

Montcalm loamy sand, 12 to 18 percent slopes 

Montcalm loamy sand, 18 to 25 percent slopes 

Montcalm loamy sand, 25 to 50 percent slopes 

Montcalm sandy loam, 0 to 2 percent slopes 

Montcalm sandy loam, 2 to 6 percent slopes 

Morley loam, 2 to 6 percent slopes 

Morley loam, 2 to 6 percent slopes, moderately eroded 

Morley loam, 6 to 12 percent slopes 

Morley loam, 6 to 12 percent slopes, moderately eroded 

Morley loam, 12 to 18 percent slopes, moderately eroded 

Morley clay loam, 6 to 12 percent slopes, severely 
eroded 

Morley clay loam, 12 to 18 percent slopes, severely 
eroded 

Morley clay loam, 18 to 25 percent slopes, severely 
eroded 

Munuscong sandy loam 

Mussey-Gilford sandy loams 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


NAME 


Nappanee loam, 0 to 2 percent slopes 

Nappanee loam, 2 to 6 percent slopes 

Nappanee silty clay loam, 0 to 2 percent slopes 

Nappanee silty clay loam, 2 to 6 percent slopes, 
moderately eroded 


Oshtemo sandy loam, 0 to 2 percent slopes 

Oshtemo sandy loam, 2 to 6 percent slopes 

Oshtemo sandy loam, 6 to 12 percent slopes 

Owosso sandy loam, 0 to 2 percent slopes 

Owosso sandy loam, 2 to 6 percent slopes 

Owosso sandy loam, 6 to 12 percent slopes 

Owosso sandy loam, 6 to 12 percent slopes, moderately 

eroded 


Paulding clay 

Pewamo loam 

Pewamo clay loam 
Pinconning loamy sand 


Richter sandy loam, 0 to 2 percent slopes 
Richter sandy loam, 2 to 6 percent slopes 
Roselms clay loam, 0 to 2 percent slopes 
Roselms clay loam, 2 to 6 percent slopes 


Roselms clay loam, 2 to 6 percent slopes, moderately 
eroded 


St. Clair silty clay loam, 2 to 6 percent slopes, 
moderately eroded 

St. Clair silty clay loam, 6 to 12 percent slopes, 
moderately eroded 

Sebewa loam 

Sisson very fine sandy loam, 2 to 6 percent slopes 

Sisson very fine sandy loam, 2 to 6 percent slopes, 
moderately eroded 

Sisson very fine sandy loam, 6 to 12 percent slopes 

Sisson very fine sandy loam, 6 to 12 percent slopes, 
moderately eroded 

Sloan loam 

Spalding-Greenwood peats 

Spinks ioamy sand, 0 to 2 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes 

Spinks loamy sand, 6 to 12 percent slopes 

Spinks loamy sand, 12 to 18 percent slopes 

Spinks loamy sand, 18 to 25 percent slopes 

Spinks loamy sand, 25 to 50 percent slopes 


Tawas muck 

Tedrow loamy sand, 0 to 2 percent slopes 

Tedrow loamy sand, 2 to 6 percent slopes 

Tonkey fine sandy loam 

Tuscola very fine sandy loam, 0 to 2 percent slopes 
Tuscola very fine sandy loam, 2 to 6 percent slopes 


Ubly sandy loam, 0 to 2 percent slopes 
Ubly sandy loam, 2 to 6 percent slopes 


Warners muck and marl 

Wasepi loamy sand, 0 to 2 percent slopes 
Wasepi loamy sand, 2 to 6 percent slopes 
Willette muck 
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